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Can  be  used  on  vacuum  systems,  as  well  as  steam  or  vapor,  without  possibility  of 
leakage  around  stem.  Opens  and  closes  on  a  single  turn  of  the  handle.  Is  per¬ 
fectly  tight  when  closed  and  can  be  set  to  any  degree  of  opening  desired.  Dial 
shows  amount  of  opening  at  all  times.  Adjustment  for  opening  is  made  by 
loosening  the  two  screws  in  cap  nut  and  turning  dial  to  desired  position.  Handle 
is  adjusted  by  removing  top  screw. 

In  these  valves,  as  in  others  of  the  Sylphon  Packless  and  Leakless  type,  experience 
has  shown  that  the  laminated  Sylphon  bellows  is  much  superior  to  the  single-ply 
structure,  and  is,  therefore,  used  throughout.  Laminated  bellows  are  to  be 
found  only  in  Sylphon  Valves. 


Full  particulars  sent  on  request.  Address  Dept.  11’. 

THE  FULTON  COMPANY,  Knoxville,  Tenn. 

The  largest  plant  in  the  world  devoted  to  the  manufacture  of  thermostatic  instrument 


NEW  YORK 
Hudson  Terminal  Bld|t. 
50  Church  St. 


DETROIT 
Book  Bldii. 
Washington  Blvd. 


CHICAGO 
Wriftley  Bld^. 

400  N.  Michigan  Av< 


Representatives  in  all  the  larger  centers 


This  new  Sylphon  Graduated  Valve,  packless  type,  meets  an  insistent  call 
for  a  modulating  valve  as  good  in  appearance,  durability  and  service  as 
Sylphon  Packless  and  Leakless  Radiator  Valves. 


Announcing  a  Sylphon 

. GRADUATED  Valve 


Attractive  but 
rugged;  supe¬ 
rior  workman¬ 
ship.  Stem 
turns  with 
perfect  free¬ 
dom  because 
it  is  not  ex¬ 
posed  to  cor¬ 
rosive  action 
of  steam.  No 
packing  to 
harden  and 
bind.  Quick, 
easy  adjust¬ 
ment  of  dial 
to  any  desired 
position. 


Selected  for  the 
Finest  School  in  Canton 


Named  in  honor  of  Can¬ 
tonas  most  illustrious  cit¬ 
izen,  the  late  President,  the 
McKinley  High  School  is  eas¬ 
ily  the  most  imposing  educa¬ 
tional  edifice  in  that  section  of 
Ohio.  In  accordance  with  the 
general  scheme  of  the  architect, 
engineer  and  contractors,  to  make 
this  high  school  not  only  most 
commendable  in  appearance  but 
a  healthful  and  comfortable  place 
as  well,  extreme  care  was  taken  in 
the  selection  of  the  ventilating 
equipment. 

We  are  justly  proud  that,  after 
due  consideration,  Clarage  Kala¬ 
mazoo  Multiblade  Fans  were 
chosen.  Two  large  Multiblade 
Fans  located  in  the  basement  keep 


the  entire  building  supplied  with 
fresh,  pure  air,  properly  warmed 
in  winter  and  cool  in  summer. 

It  has  been  our  policy,  from  the 
very  first,  to  manufacture  a  reli¬ 
able  product  and  to  render  a  con¬ 
scientious  service  in  connection 
with  the  application  of  this  prod¬ 
uct.  Technical  training  and 
years  of  practical  experience  have 
qualified  Clarage  engineers  to  co¬ 
operate  intelligently  withthearchi- 
tect  and  the  heating  and  ventilating 
engineer.  If  you  will  afford  the  oppor¬ 
tunity,  we  will  clearly  demonstrate  that 
our  claims  for  both  product  and  ser¬ 
vice  are  not  exaggerated.  Send  for  our 
latest  catalog  today. 

CLARAGE  FAN  COMPANY 

New  York  Chicigo  Cleveland 

Philadelphia  Detroit  Pittsburgh 

Minneapolis  Boston  St.  Louis 

Los  Angeles  Todianapolis 

Main  Office  and  Factory,  KALAMAZOO,  MICH. 


CCARAGE 

-KALAMAZOO 


Multibladefians 
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LMcKINLEY  HIGH  SCHOOL, 
CANTON.  OHIO 


Architect — 11.  II.  Hammond, 
Cleveland,  Ohio 


Engineer — Wni.  Kingsbury, 
Cleveland,  Ohio 


Heating  and  Vent.  Contractors, 
Huffman- Wolfe  Co., 
Columbus,  Ohio 


MARSH 

DUPLEX  WATER  SEAL 
LOW  PRESSURE 

BLAST  TRAP 

FOR  DIRECT  OR  INDIRECT  COILS 

OR  ANY  LOCATION  WHERE  LARGE  QUAN¬ 
TITIES  OF  WATER  ARE  TO  BE  DISCHARGED 

Operates  automatically  either  with  or  without 
mechanical  suction  on  return  line. 

No  complicated  parts  to  stick  or  get  out  of 
order. 

No  small  openings  to  clog  up  with  sediment  or 
scale. 

Free  passage  of  water — rapid  and  steady  vent  of 
air  and  passes  no  steam. 

Combined  action  of  flotation  for  water  and 
all  metal  thermostatic  vent  for  air  together  with 
relief  of  air  through  water  seal  makes  the  ideal 
inlet  trap  for  heavy  service. 

Adjusted  and  tested  at  factory  and  shipped 
"eady  for  installation,  to  work  automatically  from 
below  atmosphere  on  up  to  25  pounds  steam 
pressure. 


We  Invite  Correspondence 


JAS.  P.  MARSH  &  CO.,  118-124 south  cimton  street,  ChicEgo 

FOUNDED  1865 

Manufacturers  of  Radiator  Traps  and  Specialties — Automatic  Air  Valves  and  Vents 
Indicating  and  Recording  Gauges 

Agents  for  Great  Britain  and  Ireland:  Chatterton  dc  Co.,  30  Fetter  Lane,  E.  C.  4,  London 
Agents  for  Dominion  of  Canadat  Taylor-Forbes  Go.,  Ltd.,  Guelph,  Ontario 


Rice  School,  Stamford,  Conn. 


Architects,  Emmons  &  Abbott 


PROPER  SCHOOL  HEATING  AND  VENTILATING 

The  Peerless  Unit  System  of  Heating  and  Ventilating  is  the  ideal  system  for  new 
or  old  schools.  It  is  a  system  founded  upon  the  principle  that  the  heating  and 
ventilating  of  school  rooms  be  independent  of  each  other;  that  the  control  be  exact  and 
give  roorri  temperature  always  at  the  required  degree  without  varying  the  quantity  of  air; 
that  both  the  installation  and  operation  be  economical  and  simple. 

A  glance  at  some  of  the  advantages  and  merits  of  the  Peerless  Unit  System  of 
Heating  and  Ventilating:  adaptable  to  all  steam  conditions,  whether  high  pressure, 
vacuum  or  gravity  heating  systems;  affords  thorough  ventilation  without  drafts;  is  of 
noiseless  operation  and  does  not  require  the  remodeling  of  old  buildings  for  installation. 
Peerless  Unit  with  front  door  open  showing  Thus  the  Peerless  Unit  is  the  ideal  system  for  new  and  old  schools. 

fans  and  motor.  Front  panel  and  baffle  brochure  showing  typical  school  installations  all  over  the 

removed,  showing  special  Peerless  Vento  j  r- 

radiation  and  humidifying  pan.  country. 

PEERLESS  UNIT  VENTILATION  CO.,  Inc.,  437  West  IGth  St.,  New  York 
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IMICO  HEATING  BOILERS 


For 

Water 

and 

Steam 

Various 

Sizes 


Manufactured  by 

ILLINOIS  MALLEABLE  IRON  GO. 


Imico 

Vacuum 

Heating 

System 

Write  For 
Catalogue 


Chicago,  III. 


“Oil  City”  Boilers  for  Heating 


“Oil  City  Boilers’*  \»iU^ 
bum  any  kind  of  fud^ 
and  are  constructed  to! 
the  requirements  of  all 
States  and  to  the  Code 
of  Boiler  laws  as  adopt¬ 
ed  by  the  American  So¬ 
ciety  of  Mechanical 
Elngineers. 

Smokeless  Down  Draft 
Boilers  v^ill  pass  the- 
most  rigid  cit>'  smoke 
ordinance. 

f 

Safety,  Efficiency. 
Economy,  Dependability, 
Durability,  So  Repairs, 
Reyaire  little  attention, 
Consertalittly  rated. 


Write  for  Bulletins  No.  H-7,  H-11,  H-12  and  H-13. 

OIL  CITY  BOILER  WORKS,  OIL  CITY,  PA. 

BRANCH  OFFICES: 

New  York,  501  Fifth  Are.,  Chicago,  No.  1224  Marquette  Building,  Pittsburgh,  House 


Pittsburgh,  House  Building. 
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KtWANEE 

Heats  small  apartments  equally 
well  as  the  larger  ones 

l^EWANEE  BOILERS  are  so 
universally  recognized  as  the 
best  boilers  for  heating  large  build¬ 
ings  that  some  builders  overlook 
the  fact  that  they  heat  small  build¬ 
ing  equally  well. 

From  the  small  two  or  three  apart¬ 
ment  building  to  the  very  largest 
there  is  a  Kewanee  Boiler  just  the 
right  size  for  the  job. 

Put  your  heating  problems  up 
to  the  engineers  in  our  various 
offices,  They  will  gladly  help  you. 


Kewanee:  5?iler  Company 

KEWANEE,  ILLINOIS 

Steel  Heating  Boilers,  Radiators,  Tanks,  Water  Heating  Garbage  Burners, 
BRANCHES: 

CHICAGO  Market  and  Washinston  Sts.  MILWAUKEE  Mer.dbMfra.Baak  Bide. 
NEW  YORK  47  W.  42nd  St.  PITTSBURGH  945  OUrer  Bids. 

DES  MOINES  315  Hubbell  Bids.  DENVER  514  Boatoa  Bids. 

KANSAS  CITY  2  14  Wyandotte  St  DALLAS  Southwestern  Life  Bids. 

INDIANAPOLIS  509  Occidental  Bids.  DETROIT  1772  Lafayette  Boul. 

ST.  LOUIS  1212  Chemical  Bids.  TOLEDO  1121  NichoUs  Bids. 

MINNEAPOUS  708  Builders  Exchanse  CLEVELAND  76  Reee  Bids. 

COLUMBUS.  O.  808  1st  Nad.  Bank  Bids.  ATLANTA.GA.  1524.^5  Candler  Bids. 
SALT  LAKE  CITY  Scott  Bids.  SAN  FRANCISCO  72  Fremont  St 

CANADIAN  REPRESENTATIVES -The  Dominion  Radiator  Ce^  Ltd. 

Tereate.  Oat..  MaaticaL  Qae..  Wiaaipn.  llaa.«Haaiiloa.  Oat.  St.  Jeha.  N.  B..  Caltary,  Aka. 


77//;  nnATINC,  AND  VENTU.ATING  MAGA/ANn 


•'’■y,  1922 


PIPE  BENDS 
and  COILS 
made  to  sketch 


Whitlock  Industrial  Coils 


'file  Strenj^th  of  Whitlock 
(iOils  lies  in  the  weak 
spot  of  ordinary  coils  - 
the  joint.  Whitlock  Re¬ 
sistance  Welding  makes 
the  joints  stronger  than 
the  pipe  itself. 

Dependable  coils  of  test¬ 
ed  tubin)>  for  heating  or 
coolint>  ^as  as  liquid,  or 
condensin}>  j^as  at  any 
pressure. 


Special  Bulletins  on  Request 


The  Whitlock  Coil  Pipe  Company 

Hartford 

New  York  Chicago  Philadelphia  Boston 


OUR  QUEENSBOROUGH  PLANT— LONG  ISLAND  CITY,  N.  Y. 

JOINTS  -  WELDING  -  FACTORY 

Fabrication  Plant  and  Pipe  Warehouses  -  Long  Island  City 


FIRE  PROTEC¬ 
TION  LINES 


SUPPLIES 


JOHN  SIMMONS  CO. 

no  CENTRE  STREET  NEW  YORK  CITY 


VAN  STONE 


WM.  po\^t:ll  CO. 

HIGH-GRADE 
\'ALVES  and 
ACCESSORIES 


Distributors  of 
‘•NATIONAL’’ 
STEELIPIPE 


“BYERS” 
GENUINE 
IRON  PIPE 


JARECRI 

FITTINGS 


PLUMBING 

SUPPLIES 


Large  stock  of 
STEAM 
SPECIALTIES 
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Which  Flows  Through  Your  Pipes? 


rustless  water  Is  con. 

lainti  in’ihe  bottle  on  the  left. 
The  water  being  free  from  dls- 
soiled  oxygen  does  not  corrode  the 
rator  blade  or  nail,  and  remains 
as  clear  as  when  bottled  for  an 
trxiefinite  period. 


RUSTING  WATER  fills  this 
bottle, — uhlch  Is  ordinary  rase 
water,  contalnint  the  normal 
amount  of  dissolted  oxygen.  It 
quickly  rusts  the  nail  and  rator 
blade  in  the  hermetIcaUy  sealed 
bottle. 


You  Gan  Now  Have  Rustless  (Deaerated)  Water 


Oxygen  dissolved  in  the  water  is  invariably 
the  principal  cause  of  corrosion,  and  its  elim¬ 
ination  extends  the  life  of  pipes  indefinitely. 

A  practical  method  for  removing  the  oxygen 
and  other  dissolved  gases  from  the  water 
before  it  enters  your  piping  system  has  been 
perfected.  This  method  is  the  Elliott  Deaera¬ 
tion  Process  and  it  accomplishes  the  removal 
of  dissolved  gases  in  a  thoroughly  scientific 
manner. 

It  is  now  possible  to  install  iron  or  steel 
pipe  in  your  building  with  the  assurance  that 


This  pile  of  rust  scale  removed  from  the  elbow  and  nipple  in¬ 
dicates  that  corrosion  products  can  cause  serious  stoppage  of 
pipes. 


you  have  no  corrosion  to  fear,  thus  extending 
the  life  of  the  pipe  several  times.  An  Elliott 
Deaerator  can  be  installed  in  your  present 
building,  and  will  check  rusting  away  and 
corrosion  of  the  hot  water  piping,  and  work 
out  of  the  system  corrosion  products  now  con¬ 
tained  therein. 

The  Elliott  Deaeration  Process  is  simple. 
Heated  water  is  suddenly  injected  and  dis¬ 
tributed  into  a  region  of  vacuum.  The  water 
boils  explosively  and  the  dissolved  gases  are 
liberated.  Oxygen  removal  can  be  obtained 
beyond  the  limit  of  determination.  At  least 
97  percent  of  the  oxygen  contained  in  normal 
water  should  be  extracted  before  hot  water 
piping  is  safe  from  attack  by  corrosion,  and 
the  Elliott  Deaeration  Process  is  the  only 
known  method  to  accomplish  this. 

Our  booklet  “Corrosion — Its  Cause  and  Cure” 
will  be  of  interest  to  you.  It  will  be  sent  on 
request.  We  will  be  glad  to  explain  fully  this 
practical  piping  insurance  in  the  obtaining  of 
rustless  water. 


N-r5S 


Condensers 
Air  Ejectors 
Deaei'ators 
Twin  Strainers 
Twin  Filters 
ftedVaterHeaters 
StedmS«)arators 
KcdverSgMratois 
Blow-Oft  \Wves 
Steam  Traps 


EGLIDTT  COMPANY 

Pittsbuf'^h,  Pa. 

GENERAL  SALES  OFFICES:  JEANNETTE. PA 

District  Sales  and  Service  Offices  in  Principal  Cities 


1  he  entire  hearing;  installation  -your 
most  careful  planning  and  hist  materi¬ 
als — is  all  at  the  mercy  of  the  radiator 
valves,  tor  if  they  fail  to  work,  the 
radiators  cannot  function  properly  and 


Y our  Jobs  Deserve  Them 


the  whole  svstem  is  a  failure. 


IMIGM 

PACKLESS  STEAM  RADIATOR  VALVES 


art  dependable,  never  failins:  in  service  for  they 
are  made  with  a  realization  of  their  important 
dutv.  The  proven  design  and  simple  construc¬ 
tion.  with  the  hne.  careful  workmanship  with 
which  every-  part  is  manufactured  make  them 
leakless,  quick  opening,  never-sticking  and  they 
regulate  the  steam  flow  perfectly. 

Made  in  Angle,  Globe.  Right  or  Left-hand 
Comer  styles;  furnished  with  Round  Wheel  or 
Plain  Lever  Handle,  Graduated  Dial  with  Lever 
Handle  or  Round  Wheel,  Extension  type  with 
Lever  Handle  or  Round  WLeel.  also  Lock  Shield, 
either  Plain  or  Graduated.  The  complete  range 
of  stvles  and  sizes  satisfles  eveiy  requirement 
for  Vapetr.  Vacuum.  Central  Station  or  Low 
Pressure  Steam  Heating  Systems. 

Built  Right — To  Stay  Tight 
Sold  By  All  Good  Jobbers 


Commonwealth  Brass  Corporation 


New  York 
4^  E.  4Ut  St. 


Deiruit,  Michigan 
Chicago 

ii2  So.  Micbifan  Are 


San  Francisco 
Post  Street 


LAVIGNE 


Simplest,  Quickest 
and  Most  Durable 

Ask  any  of  the  plants  using  the  American  Dead-Weight 
Gauge  Tester — they’ll  tell  you  it’s  the  simplest,  handi¬ 
est  and  quickest-and-easiest-to-use  tester  on  the  market. 
You  can  test  three  or  four  gauges  with  the  American 
Dead-Weight  Tester  while  testing  one  with  most  others. 
It  wdll  hold  the  pressure  at  any  point  as  long  as  desired. 
thus.insuring  absolute  accuracy  in  comparing  the  read¬ 
ing  of  the  gauge  at  all  points  on  the  dial. 

/9MEf?ICAN 

_ DEAD  WEIOHT _ _ 

'^AU  CJE 

is  completely  self-contained.  Auxiliary  chamber  carries  the  cri! 
for  forcing  into  gauge  tubes,  with  a  simple  action  for  drawing  it 
back  again  after  each  test.  No  spilling  or  waste  of  oil,  no  waste 
of  time,  no  muss  or  fuss. 

In  addition  to  their  absolute  accuracy  and  their  greater  conven¬ 
ience,  American  Dead- Weight  Testers  have  the  big  advantage  of 
considerably  less  bulk  and  weight  to  carry  around. 

Moreover,  their  simplicity  and  rugged  construction  mean  muci 
longer  life. 

Made  in  various  sizes  for  pressures  from  5  lbs.  Up  to  1000  lbs. 
Other  equally  efficient  types  for  higher  pressures. 

Don’t  buy  any  tester  without  at  least  having  the  facts  about  the 
American.  Send  for  descriptive  Circular. 

American  Steam  Gauge  &  Valve  Mfg.  Co* 

Mat*. 

L*t  Anfckt 
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CRANE 


STANDARD— MEDIUM 
EXTRA  HEAVY— HYDRAULIC 


Brass  Gate  Valves 


are  made  in  sizes  and  designs  adaptable  to 
all  pressures,  and  may  be  relied  upon  to  give 
dependable  service  for  any  purpose  requiring 
valves  of  this  type. 


They  are  tested  under  steam  pres 
sure  before  leaving  the  factory. 


SALES  OFFICES,  WAREHOUSES  AND  SHOWROOMS 


SEATTLE 

TACOMA 

PORTLAND 

POCATELLO 

SALT  LAKE  CITv 

OGDEN 

RENO 

SACRAMENTO 
OAKLAND 
SAN  FRANCISCO 
LOS  ANGELES 


BOSTON 

SPRINGFIELD 

HARTFORD 

BRIDGEPORT 

ROCHESTER 

NEW  YORK 

HARLEM 

ALBANY 

BROOKLYN 

PHILADELPHIA 

READING 


INDIANAPOLIS  ST.  PAUL 

DETROIT  MINNEAPOLIS 

CHICAGO  WINONA 

ROCKFORD  DULUTH 

OSHKOSH 
GRAND  RAPIDS 

DAVENPORT  WATERTOWN 

DES  MOINES  ABERDEEN 

OMAHA  GREAT  FALU 

SIOUX  CITY  BILLINGS 

MANKATO  SPOKANE 

CRANE-BENNETT,  Ltd 

LONDON.  ENG. 


MEMPHIS 

ROCK  FOUNOKD  BY  R.  T,  CRANK.  IRSB 

MUSKOGEE 
TULSA 

OKLAHOMA  CITY 
WICHITA 
ST.  LOUIS 
KANSAS  CITY 
TERRE  HAUTE 
CINCINNATI 

MONTREAL.  TORONTO.  VANCOUVER.  WINNIPEG. 
CALGARY.  REGINA.  HALIFAX.  OTTAWA. 


ATLANTIC  CITY 

NEWARK 

CAMDEN 

BALTIMORE 

WASHINGTON 

SYRACUSE 

BUFFALO 

SAVANNAH 

ATLANTA 

KNOXVILLE 

BIRMINGHAM 

CRANE 

LIMITED 


CRANE  CO. 

836  S.  MICHIGAN  AVC 

CHICAGO 


\Ve  are  manuiacturers  of  about  20.000  articles,  including  valves,  pipe  fittiuKs  and  steam  specialties,  made  of  brass,  iron,  ferrosteel.  cast  steel 
and  forged  steel,  in  all  sizes,  for  all  pressures  and  all  purposes,  and  are  distributors  through  the  trade  of  pipe,  heating  and  plumbing  materials. 
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Each  member  of  the  TITUSVILLE 
Boiler  family  has  a  definite  individuality 
peculiarly  adapted  for  one  purpose. 
Which  member  of  this  vast  family  should 
you  use  for  that  important  project  you 
have  in  mind?  Don’t  guess — Let  the 
TITUSVILLE  IRON  WORKS  be  your 
authority. 

This  illustration  shows  a  Standard 
Internal  Fired  Scotch  Type  of  Boiler  built 
to  100  lbs.  working  pressure — A.  S.  M.  E. 
code — 30  to  100  H.  P.  This  boiler  is  of 
the  dry  back  style  entirely  self  contained 
and  of  the  most  compact  type  made. 

The  Continental  Type  of  Scotch 
Boiler  with  corrugated  furnace  is  made 
in  sizes  from  75  to  250  H.  P.  for  work¬ 
ing  pressure  up  to  200  lbs. 

For  further  information  and  speci¬ 
fications,  see  our  latest  catalog  now  ready 
for  distribution. 


Sectional  Types 

Rated  at  700  to  9900  sq.  ft.  direct  steam  radiation, 
corresponding  sizes  for  hot  u'oter. 

No  Change 
in  Ratings 

The  ratings  assigned  to  Economy  Boilers  when  they  were 
first  introduced  to  the  trade  have  not  been  changed. 

Economy  Boilers  are  conservatively  rated,  and  will, 
under  proper  conditions,  carry  the  amount  of  radiation 
assigned.  Conditions  vary,  however,  and  before  any 
size  or  type  of  boiler  is  selected  the  particular  sitiiation 
under  which  it  will  be  installed  should  be  carefully 
analyzed  and  the  boiler  suited  to  the  Job. 

If  you  are  interested  in  knowing  the  method  by  which 
Economy  ratings  are  determined  and  want  some  real  help 
on  selecting  the  right  boiler  for  each  installation,  send  for 
new  catalog  1296-H.  Or  we  will  arrange  to  have  our 
representative  call  and  present  some  facts  on  suiting  the 
boiler  to  the  job,  which  will  prove  beneficial  as  well  as 
interesting. 

InTERn/rrion/iL  Hester  Co«p/iny 

UTICA,  N.  Y. 

BRANCHES: 


**  The  boilers  that  burn  the 


rooMORy 


N*w  Y*rfc 


Chicago 


Cleveland 


Nashua,  N.  H. 


THE  TITUSVILLE  IRON  WORKS  CO. 

Titusville,  Penns. 
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At  Last! 

A 

SINGLE  PIPE 
VAPOR 
SYSTEM 

Simple  to  install 
Efficient  in  operation 
Low  in  cost 

Descriptive  matter  sent  on  request 

GORTON  &  LIDGERWOOD  CO. 

96  Liberty  Street,  New  York 


FISHER  BUILDING,  CHICAGO,  ILL. 
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Climatd 

Mctured  to  suit  your  Product 


Even  Temperature 
and  Constant 
Humidity  Over  the 
Entire  Department 

And  the  method  of  doing  this  is  by  in- 
-  troducing,  by  the  Sturtevant-Fleisher 
System  “prepared”  air,  into  the  Depart¬ 
ments  at  just  the  right  temperature  and 
containing  the  required  percentage  of  rela¬ 
tive  humidity. 

There  is  no  guess  work  and  no  manipu¬ 
lating  of  spray  heads  or  ventilators  nec¬ 
essary.  The  action  is  automatic  and  requires 
little  or  no  attention — 

The  Results? 

The  results  are  guaranteed.  Each  system 
must  operate  to  do  the  work  for  which  it  is 
designed.  If  it  does  not,  we  will  make  such 
changes — at  our  own  expense — as  we  think 
necessary.  If  it  still  fails  to  perform  as  guar¬ 
anteed,  we  will  remove  it  at  our  own  expense. 
No  charge  will  be  made  for  installation,  and 
all  moneys  paid  will  be  refunded. 

Such  a  Guarantee  as  this  is  written  into 
every  Sturtevant-Fleisher  Contract, 
whether  it  is  requested  or  not. 

f  Don’t  you  want  the  security  of  such  a 
Guarantee? 

B.  F.  Sturtevant  Co. 


Hyde  Park 


Boston 


/  /  / 


W.  L.  FlEISHER&CO,lnc.  I 

New  York  City  'j 

De**jn  and  install  all  Sturlesant-Fleishai  j 
Air  Conditioning  Systems 


IDEAL  AIR  CONDITIONS  FOR  THE  NATION’S  CAPITOL 


Two  Ozone  Pure  Arifier  equipments,  lOO 
cylinder  units  of  the  type  shown  here,  are 
successfully  operating  in  our  Capitol  in  con¬ 
nection  with  the  mechanical  ventilating 
system. 

These  units  ozonize  40,0x30  cu.  ft.  of  air 
per  minute  for  the  Senate  and  60.000  cu.  ft. 
of  air  per  minute  for  the  House  of  Repre¬ 
sentatives,  giving  our  legislators  a  pure, 
fresh  and  invigorating  atmosphere  in  which 
to  conduct  the  affairs  of  the  nation. 

Ozonization  is  the  latest  scientific  method 
of  insuring  fresh  air  and  the  Ozone  Pure 
Arifier  is  the  latest  scientific  device.  These 
arifiers  are  made  in  any  size  desired  to  meet 
exact  requirements,  and  from  the  Nation’s 
Capitol  to  the  Home,  the  Ozone  Pure  Arifier 
is  daily  affording  healthful  ventilation,  effic¬ 
iently,  scientifically  and  economically. 

Our  latest  bulletin  entitled  ** Nature 
at  Her  Best*’  will  give  you  some  very 
interesting  facts  about  Ozone  that  you 
as  an  Architect,  Engineer  or  Contractor 
should  be  familiar  with.  Send  for  it. 


A  25-unit  Oxone  Pure  Arifier  that  on  the 
IOC  per  kw.  hr.  will  run  10  hrs.  at  the  cos 
ozonizing  25CCO  cu.  ft.  of  air  per  minute. 


OZONE  PURE  ARIFIER  COMPANY 

1455-1457  West  Congress  Street  Chicago,  Illinois 
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“O-E  Perfect  Packless 
Graduated  Valve.  Placed 
at  top  of  Radiator.  Quick 
opening.  Never  sticks. 
Tested  by  Air  and  Water 
tests. 


SimpUdty  in  a  Healing  System  Is 
Twin  Brother  to  Common  Sense 


The  basic  principle  of  the  “O-E*’  Perfect  Vapor- Vacuum-Pres¬ 
sure  Heating  System  is  simplicity.  There  are  no  floats,  return 
traps,  pumps,  diaphragms  or  other  complicated  parts  to  get  out  of 
order.  Eliminates  automatic  air  valves. 


Three  Systems  in  One 

Vacuum  most  of  the  time.  Vapor 
part  of  the  time.  Pressure  when  de¬ 
sired.  A  great  coal-saver.  Always 
holds  steady  water  line.  Most 
adaptable,  flexible  and  efficient  of 
any.  Noiseless  in  operation.  Prac¬ 
tically  fool-proof.  No  expert  at¬ 
tention  needed. 


“O-E”  Perfect  Air  Exhauster  and  Vacuum 
Valve,  with  new  Hollow  Bronze  Ball.  Al¬ 
ways  works.  Never  sticks.  Carefully  tested. 


The  “0-E”  System  costs  less  to 
install  and  gives  your  customer 
better  service  than  either  vapior  or 
water.  Is  easier  to  install  right  than 
wrong. 


Before  deciding  on  the  heating  equipment  for  your  next  job,  inves¬ 
tigate  the  “O-E”  Perfect  System.  It  will  save  you  labor  and  material 
costs,  unprofitable  call-backs  for  adjustments,  and  repairs,  and  our 
guarantee  furnished  with  each  installation  fully  protects  you 

IVrife  /or  Booklet 

O-E  SPECIALITY  MANUFACTURING  CO. 

882  THIRD  ST.,  MILWAUKEE,  WIS.,  IJ.  S.  A. 


“O-E”  Perfect 
Ball  Check 
Water  Seal  Re¬ 
turn  Fitting, 
with  Air  Vent 
and  Clean  Out. 
Each  Fitting 
caref  ully 
tested. 


QUALITY  SERVICE  QUALITY 


Heating  Specialties  that  Last 


In  specifying  the  B.  &  B.  Line  of  Heating  Spec¬ 
ialties  for  vacuum  systems  and  Temperature  Con¬ 
trol  Systems  you  are  assured  of  getting 
QUALITY-SERVICE  and  a  Heating  Specialty 
that  will  last. 

The  B.  &  B.  Multiflex  Trap  and  B.  &  B.  Multiflex 
Modulation  Valve,  as  illustrated,  are  metal 
throughout  and  contain  a  B.  &  B.  Multiflex 
Wonder  Bellows.  Note  the  simplicity  in  con¬ 
struction  of  the  Multiflex  Modulation  Valve. 

Literature  sent  upon  request. 


B.  &  B.  Vacu-Vapor  System 

B.  &  B.  Return  Line  System 

B.  &  B.  Air  Line  System 

B.  &  B.  Temperature  Con¬ 
trol  System 

B.  &  B.  High  Pressure 
Specialties 


TM6isHOP&tao<i(bimr 

Ocncral  Offices  and  Factorics.CiEVELAND.  Ohio. 
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INVESTIGATE  THE  LATEST 
HERBERT  MAGAZINE  WATER 
TUBE  SMOKELESS  BOILER 

1 —  No  smoke  after  the  fire  is  thoroughly  started. 

2 —  No  Flues  to  clean. 

3 —  Bums  Soft  Coal  Successfully. 

4 —  Carries  steam  from  twelve  to  fifteen  hours  with  one  fire. 

5 —  Has  downdraft  and  direct  draft  to  suitweatherconditions. 

6 —  It  is  all  shell  surface,  which  means  economy. 

7 —  Can  be  set  in  brick,  which  gives  one  more  return  of  the 
hot  gases. 

8 —  No  Brick  Arches  or  other  flimsy  devices. 

9 —  Natural  draft  and  the  highest  economy.'  * 

10 —  Built  in  steam  sizes  from  500  sq.  ft.  to  25,000  sq.  ft. 

HERBERT 

Has'combined  the  downdraft  feature  with  the  direct  draft  and  dispensed  with 

the  objectionable  parts  of  both. 

HERBERT  BOILER  COMPANY 

ROOT  AND  LASALLE  STS.,  CHICAGO,  ILL. 
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I  CONNERSVILLE 

I  Vacuum 


Installation : 

National  City  Banl^^ 
Cleveland. 
Architects: 

Graham,  Anderson,  Prohst 
&  White,  Chicago 
Contractor: 

The  Van  Blarcom  Co. 
Cleveland 


put  Your  O.K.  on  the 

RADIATOR  TRAP! 


Ymi  call  write  “Railiator  Trap  Sarco”  into  your  si)ecifications 
with  the  ft*eling  of  absolute  eoutxdeuee  that  it  will  give  satisfaetory 
results  ill  serviee  ami  refleet  credit  ou  your  selection. 

The  positive  action  of  the  Sarco  keeps  radiators  thoroughly 
drained,  preventing  water-hainnier  and  air  binding.  No  other 
radiator  trap  is  so  sensitive  to  tenijierature  changes — so  quick  to 
get  rid  of  condensation.  It  increases  the  heating  value  of  every 
l>onnd  of  coal — a  ixiint  that  owners  are  quick  to  appreciate. 

The  spiral,  wear-resisting  diaphragm,  the  freely-revolving  Ball 
Valve  Head  of  extra  hard  bronze-alloy,  and  the  unusually  large 
strainer  which  protects  Ixith  the  Ball  and  Valve  Seat  from  the 
grinding  action  of  foreign  particles,  give  long  life  to  the  Radiator 
Trap  Sarco. 

.\dd  to  these  features  the  fact  that  it  is  of  exceptionally  heavy 
construction,  so  cannot  crack  from  expansion  and  contraction  nor 
Ix'  strained  when  Ixdng  connected  up,  and  you  will  understand  why 
the  Sarco  lasts  the  longest  and  requires  no  attention  after 
installation. 

Keep  a  copy  of  our  Booklet  P-102  in  your  files  for  ready  refer¬ 
ence.  Write  for  it  Today. 


All  Dirt  Discharged 
Direct  To  Sewer 


A  distinctly  Connersville  feature— 
not  to  be  overlooked.  A  prac¬ 
tical  solution  of  the  dirt  disposal 
problem — in  successful  use  for  over 
six  years 

Our  guarantee  is  your  protection. 
All  Connersville  cleaners  are  fully 
guaranteed  for  one  year  against 
mechanical  defects.  Write  for  list 
of  installations. 


SARCO  CO..  INC 


231  Broadway 

New  York  City 


Detroit 


Buffalo 


Philadelphia 


Chicafo 

Cleveland 


United  A^uuin  i^p]ianc( 
Deft-  C  Oonnersville,  indidna 


INCHES 
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This  giant  Float  Vent  hat 
M-inch  venting  porta.  Sup¬ 
plied  with  H-inch  pipe 
connection.  Use  it  on  va¬ 
por,  vacuum,  and  straight 
steam  jobs. 


An  OldfFavorite 
in  a  New  Size 

Not  an  experiment — our  standard 

Float  Vent,  rebuilt  on  a  larger  scale. 

This  huge  Trane  Float  Vent  Valve  handles 
all  the  air  a  quarter-inch  (^")  orifice  can 
pass.  The  total  diameter  of  its  venting  ports 
is  actually  over  one  quarter  of  an  inch. 
Which  feature  not  only  identifies  it  as  the 
largest  Float  Vent  on  the  market,  but,  because 
it  is  also^theTowest'pricedJn  its  class,  makes 
it  a  worthy  subject  for  study  and  considera¬ 
tion. 

Trane’s  giant  Float  Vent  is  shown  here  in 
section.  Proportions  are  exact  to  the  most 
minute  detail.  Note  the  extreme  simplicity 
of  construction,  and  contrast  with  the  rugged¬ 
ness  of  every  part.  Note,  too,  that  this  vent 
uses  no  diaphragm,  no  liquids;  instead,  there 
is  the  effective  Trane  Thermetal  (all  metal) 
member.  This  is  the  same  element  that  has 
made  the  Trane  Thermetal  Radiator  Trap 
(“The  Trap  Without  a  Diaphragm”)  famous. 
Equipped  with  highly  efficient  vacuum  check, 
visible  directly  below  valve  cap. 

Consider  the  unusual  size  of  the  float  ar¬ 
rangement.  Its  construction  is  such  as  to 
insure  positive  operation  even  under  rela¬ 
tively  high  pressure  conditions. 


Write  for  iU 


Our  Bulletin  12  covers  other  important 
details  on  this  largest  of  all  Float  Vents,  and 
also  describes  and  illustrates  the  new  Trane 
Quick  Vent  Valve.  This  latter  valve  has 
every  feature  of  the  Float  Vent,  except 
that  it  is  designed  for  use  where  water  is  not 
a  factor  to  be  considered.  Bulletin  12  will 
supply  you  with  valuable  information  on 
these  T rane  Heating  Specialties.  W rite  for  it. 

The  Trane  Company 

Xc2  Ct*osso^  Wis, 


206  Cameron  Avenue 

Chicago  Philadelphia  Cleveland 

New  York  Buffalo  Detroit 

Boston  Seattle  Washington 

Greensboro,  N.  C. 


1883 


Salt  Lake  Citjr 
Portland,  Ore. 
Knoxville 


THE  TRANE  SYSTEM  OF  VAPOR  HEATING 


TRANE  PUMPS 


1922 
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MoyaT 


THE  MOUAT 


Vapor  Heating  System 

Complete  circulation  at  a 
pressure  of  1  ounces 

Brotherhood  of 

Railway  Trainmen  Building 

CLEVELAND,  OHIO 

Chas.  S.  Schneider  Phegley  &  Szekly 

Architect  Engineers 


The  MOUAT-SQUIRES  CO 
Cleveland,  Ohio 


In  Apartments — 

as  in  every’  other  type  of  building, 
Webster  Systems  of  Steam  Heating 
are  pre-eminent 


Webster  Systems,  of  Steam  Heating  are  satisfac¬ 
tory  not  only  from  the  apartment  owner’s  point  of  view 
because  of  their  economy  in  operation,  but  from  the 
tenants’  point  of  view  as  well  because  of  the  comfort 
which  they  assure. 

In  every  type  of  building  as  well  as  in  apart 
ments,  Webster  heating  equipment  provides  per¬ 
manently  economical  warmth,  as  is  being  demonstra¬ 
ted  in  over  17,000  installations. 

The  Webster  33-year  e.\perlence  in  designing 
steam  heating  systems  is  at  your  disposal.  May  we 
help  you  plan  your  next  heating  system? 

Write  for  Bulletins. 

Warren  Webster  and  Company 

Camden,  N.  J. 

Branches  in  35  Cities 

Canada,  Darling  Bro.  Ltd.,  Montreal  164 


MODULATION  SYSTEM  OF  STEAM  HEATING 
VACUUM  SYSTEM  OF  STEAM  HEATING 
STEAM  AND  OIL  SEPARATORS 
FEED  WATER  HEATERS 
STEAM  SPECIALTIES 
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Phantom  view  Freth  heated  air  from  the  window 


Etedi  Heated  iUr  6om  the  ^tfiiidowr 


Your  ideal  of  perfect  ventilation  is  all 
the  fresh  air  you  want,  when  you  want 
it,  where  you  want  it. 

Your  ideal  is  realized  perfectly  in  the 
Univent — because  in  principle  it  is  as 
simple  and  more  positive  than  opening 
a  window — but  without  the  cold  and 
dangerous  draft. 

The  Univent  system  is  designed  on  a 
unit  basis.  Each  separate  room  is  heated 
and  ventilated  by  its  own  individual 

Univent. 

} 

There  are  no  uncleanable  ducts  or  flues. 
Each  Univent  draws  fresh  air  directly 
from  outdoors,  heats  it  and  thoroughly 
diffuses  it  throughout  the  room. 

Wind  or  weather  makes  no  difference 


in  the  operation  of  the  noiseless  Uni¬ 
vent  system.  It  is  positive. 

Tests  have  proven  that  good  ventilation  in 
schools  increases  mental  alertness  of  pupils 
and  teachers  33il?  and  decreases  sick  leave  50%. 

*  I 

Univent  installation  cuts  down  building  costs 
and  saves  space  because  no  ducts  or  flues  are 
necessary.  For  the  same  reason  Univent  air  is 
purer  than  air  travelling  through  long  dust¬ 
laden  ducts.  The  Univent  is  designed  for 
schools  and  all  buildings  where  mechanical 
ventilation  is  necessary. 

The  Univent  system  is  the  simplest  system  to 
install.  It  is  more  profitable  for  the  contractor. 
No  adjustment  of  dampers  (which  never  stay 
adjusted)  is  necessary,  yet  distribution  of  air 
is  always  perfect.  There  is  a  lot  of  business  in 
store  for  you  in  specifying  and  equipping  the 
old  schools  in  your  vicinity  with  the  Univent 
system. 


As  a  Heating-Ventilating  Engineer^ you jhould  know  all  about  the 
Univent  system.  Send  for  a  copy  of  our  special  72-page  Engineer* s 
edition  ^'Univent  Ventilation.**  Please  use  your  business  letterhead 

THE  HERMAN  NELSON  CORPORATION,  Dept.  Hi,  Mo/iw,  Illinois 
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1049  Park  Ave., 

Mills  and  Bottomly,  Arch¬ 
itects,  has  been  adjudged — 
by  the  New  York  Chapter 
of  the  American  Institute 
of  Architects — to  be  the 
best  designed  apartment 
building  in  New  York  City. 

Patterson 

Heaters 

furnish  the  hot  water  for 
domestic  purposes. 


This  is  only  one  of  the 
thousands  of  high  class 
buildings  in  which 
Patterson  Hot  Water 
Ser\ice  H  e  a  t*e  r*s  are 
features  in  “  top-notch” 
equipment  and  opera¬ 
tion. 


Patterson-Kelley  Co. 

|107  East  40th’Street] 

(New  York 


What  Is  An  Aisle  Hood? 


It  is  an  AIR  DEFLECTOR  used 
in  auditoriums  of  theatres,  schools, 
churches  under  the  aisle  seats  only 
to  throw  the  fresh  air  out  into  the 
aisles  in  one  direction. 

It  is  an  inexpensive  method  of  in¬ 
troducing  a  large  volume  of  air 
without  the  possibility  of  a  draught 
being  felt. 


li - - 

■s' Ooenha 


Ducffy  Opening 


SECTION 


The.  KNOWLES  STANDARD 
AISLE  HOOD  is  six  inches  wide, 
eight  inches  long  and  six  inches 
high. 

It  is  made  throughout  of  heavy 
cast  iron  (not  sheet  metal)  It  has 
a  CURVED  REGULATING 
DAMPER  which  can  be  locked 
at  any  angle:  and  permits  the  ecisy 
flow  of  the  air  without  friction  loss. 
Ask  us  for  blue  prints  and  prices. 

Knowles  Mushroom  Ventilator  Co. 

Phone  6967  Walker 

202-204  Franklin  St.  New  York 

Also  makers  of  the  famous  **  Notch 
Mushroom,  and  the  new  **Cameb 
hack**  Air  Diffusers, 


And  Efficient 


Tank  in  Bascraont 


Typical 

Installations 


Tank  on  Floor  Above 


Most  Economical 


Method  of  Heating  Domestic  Water 

Copper  coil  containing  household  water  supply  completely  siu-rounded  by  boiling  water  from  boiler,  assures  a 
CONSTANT  SUPPLY  OF  HOT  WATER  at  NO  EXTRA  FUEL  COST. 

PATENTED  GROUND  JOINTS  mean — no  packing,  no  leaks. 

E  X  C  E  L  SO 

The  Original — First  in  the’field.  Eliminates  fire-pot  coils. 

Connects  on  Outside  of  Steam  Boiler  or  Vapor  heating  boiler.  Requires  no  attention  and  is  quickly  installed. 
Thousands  in  use.  Get  our  catalog,  details,  prices  and  discounts. 

Excelso  dealers  everywhere  enjoy  a  constantly  increasing  business. 

GUARANTEED  SATISFACTORY  or  MONEY  BACK 

Endorsed  and  Sold  by  Leading  Boiler  Manufactiu'ers,  also  by  Plumbing  and  Heating  Jobbers  Everywhei’e. 
American  Radiator  Co.  Standard  Heater  Co.  Pierce,  Butler  and  Pierce  Mfg.  Co  • 

Richardson  &  Boynton  Co.  Utica  Heater  Co.  United  States  Radiator  Corp. 


Richmond  Radiator  Corp. 
The  W.  H.  Page  Boiler  Co. 
Thatcher  Furnace  Co. 


Utica  Heater  Co. 
Burnham  Boiler  Corp. 
Gurney  Heater  Mfg.  Co. 
Abendroth  Bros. 


Boynton  Furnace  Co. 
International  Heater  Co. 
Monitor  Bi-Loop  Radiator  Co. 


Excelso  Specialty  Works,  117  Clinton  St.,  Buffalo,  N.  Y. 

Special  New  York  City  Sales  Representative  New  England  Representative 

John  G.  Kelly,  137  East  43rd  Street  Daniel  L.  Hanson,  46  Comhill,  Boston,  Mass. 
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ALLEN  AIR-IWiBINE  VENTIUm 

Standard  of  Ventilating  Efficiency 

Wherever  ventilation  is  desired — in  factories,  foundries,  stores,  schools,  hotels, 
churches,  theatres,  residences,  kitchens,  bakeries,  tanneries,  bams,  stables,  garages, 
chimneys,  air  shafts,  or  wherever  air  circulation  is  required,  Allen  Air-Turbines  ha$e 
prottn  Im  ht»i.  cheapest  and  most  efficient  ventilating  system  known. 

Many  of  America's  largest  architects,  engineers  and  industrial  concerns  have 
adopted  and  endorse  Allen  Air-Turbine  Ventilators. 


Our  air  displacement  is 
measurable  and  the 
figures  given  are  guar¬ 
anteed  to  be  correct. 


Diameter  of 
Pipe 

Air  Displacement 

Cu.  Ft.  per  Hour 

Wind  Velocity 
4  Miles  per 
Hour 

Wind  Velocity 
8  Miles  per 
Hour 

8  Inches 

17,300 

21.600 

10 

26.300 

32.500 

12 

38.600 

46.200 

15 

54.000 

69.000 

18 

85.200 

102.100 

20 

105,100 

125.600 

24 

149.000 

185.000 

30 

225.000 

272.000 

36 

281.000 

330.000 

42  •• 

324.000 

414.000 

48 

360.000 

473.000 

Write  for  Detailed  Literature 

ALLEN  AIR-TURBINE  VENTILATOR  CO. 

DETROIT  Eighth  and  Porter  Sts.  MICHIGAN 


Patented 

CARRIES  OFF 
GASES 
MOISTURE 
STEAM 
SMOKE 
VAPOR 
FOUL  AIR 
ODORS 
HEAT 
FUMES 
DUST 

DAMPNESS 


MEASURING  AIR  FLOW 

is  no  longer  a  difBcult,  tedious 
and  inaccurate  operation. 

THE  KOPNAREIMETER  (SMOKE-AIR  METER)  has  solved 
the,  problem. 

Low  velocities  that  will  not  move  the  vane  of  the  anemometer  or  show  on  the  slant 
gauge  are  determined  with  ease  with  the  Kopnareimeter,  High  velocities  offer  no  difficulties. 
No  moving  parts,  cannot  get  out  of  order,  never  needs  recaliberation,  accuracy  guaranteed, 
fits  the  vest  pocket. 

Thermometers,  Psychrometers,  Cotometers,  Healthometers,  and  other  air 

testing  instruments. 


Kopnareimeter 
in  Use 


Write  for  further  information  and  for  a  copy  of  our  easy  reading  Psychrometric  Chart  and  Comfort  Chart.  Free 
for  the  asking.  _ , 


E.  VERNON  HILL  COMPANY 

AEROLOGISTS 

€4  West  Randolph  St.,  Chicago,  Ill.,  U.  S.  A. 
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I.  Airomatic.  “A  ventilator  without  a  storm  band, 
yet  absolutely  weather  and  down  draft  proof.  Note 
generous  openings.  Ventilates  in  any  wind,  straight 
across,  up  or  down.  Rigidity  assured.  All  edges  are 
wired. 


combined  damper-lock,  regulator 
ulates  and  controls  incoming  temp- 
of  vitiated  air.  Locks  that  control, 
of  damper.  Designates  rooms  to 


2.  The  Perfecto.  A 
and  indicator.  Reg- 
ered  air  and  exhaust 
Indicates  position 
which  ducts  are 
directed.  Made  of 
stamped  steel,  any 
desired  finish. 


3.  Mack  Ejector.  “A  ventilator 
that  uses  its  head,”  always  oper¬ 
ative,  utilizing  low  velocity  wind 
pressure.  Inverted  bronze  bush¬ 
ing  working  in  steel  bearing,  and 
individual  balancing,  assure  silent  ease  o 
motion  and  positively  prevent  down-draft 
Substantially  built  and  all  edges  are  'vired. 


All  3  Are  Good 


Manufactured  by 

The  Stark  Sheet  Metal  Works  Co. 

Rex  and  Second  Sts.,S.E.  Canton,  Ohio 
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Ell  ILUNOIS  •  HEATING  -  SYSTEMS '  llffi 


VACUUM  VAPOR 

Have  been  successfully  installed  in  thousands  of  buildings — 

A  RECORD  OF  20  YEARS  OF  SUCCESS 


SPECIFY 

THESE 

ILLINOIS 

VALVES 


whenever  you  want 
the  best 


Catalog — real  data 

THERMO  RADIATOR  TRAP  ILLINOIS  MODULATING  VALVE 

The  Original  Vertical  Seat  Trap.  A  half  turn  from  full  open  to  closed. 

Dirt  proof.  Closes  against  the  stea m.  All  working  parts  accurately  machined. 

Positive  operation  and  lond  life.  Easiest  operating  valve  on  market. 

^^Illinois  Heating  Systems  make  warm  friends’^ 

ILUNOl  S  ENGIJiEERI/^G  COMPANY 

Racine  Ave.  and  20th  Place,  CHICAGO 

Representatives  in  21  principal  cities  Consult  local  telephone  directory 


LEAR 


Radiator  Traps 


are  noted  for  their 

Efficiency 

Economy 

Long-Life 

Simplicity 

Accessibility 

and  are 

Non-Adjustable 
Positive  in  Action 
Noiseless  in  Operation 


INTER-SOUTHERN 
LIFE  BUILDING 
Louisville,  Ky. 


Completely  Equipped 
McAIear  Radiator  Traps 
McAlear  Packless  Valves 
McAIear  Steam  Specialties 
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Send  for  list  of  references  of  school 
installations  and  complete  data 
regarding  the  Spencer  equips 
ment. 

Turbine  i 

Cleaning  Systems. 

particularly  developyed  for  the  clean-  | 
ing  of  school  buildings  in  a  sanitary  ' 
manner  without  spreading  dust  Jn  ! 
the  air,  and  giving  the  most  thorough 
and  rapid  cleaning  for  school  build¬ 
ings. 

Spencer  systems  are  chosen  by 

Horizontal  slow  spood  Sponcer  Turbine  vacuum 

cleaning  exhauster.  Direct  motor  driven,  wide  lence  With  vacuum^  Cleaning  appara- 

clearance,  multistage  type  equipment.  tUS  in  school  buildings  I 

THE  SPENCER  TURBINE  COMPANY  j 

Hartford,  Conn. 


Spencer 


Thirty-seven  years  ago  The  Johnson  Pneu¬ 
matic  System  of  Temperature  Regulation  was 
placed  on  the  market.  It  was  the  first  success¬ 
ful  method  of  complete  temperature  control: 
the  introduction  of  a  utility  that  has  proved  of 
infinite  benefit  to  the  world  and  man-kind. 
And  during  these  thirty-seven  years  every 
improvement  in  temperature  control  apparatus 
and  its  installation  has  had  its  origin  with 
The  Johnson  Service  Company:  the  pace 
maker  in  the  progress  of  the  industr\%  as  well 
as  the  pioneer.  Thus  this  company  leads. 
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EFFECT  OF  CONSTRUCTION  ON  HEAT  LOSSES 

FROM  BUILDINGS 

What  it  Means  to  Have  Walls  and  Windows  Well 
Built,  and  to  Have  Air  Spacing  Between  Walls 

BY  S.  HOMER  WOODBRIDGE. 


II. 


DOI'BLE  sashing  protects  against  heat  loss  in  two  ways; 
first,  in  reducing  the  transmission  rate  through  win¬ 
dows;  and,  second,  in  reducing  the  amount  of  in- 
leakage  of  outside  air  about  and  through  sashes,  if  the  setting 
of  glass  in  sashes  is  loose. 

Double  glazing  is  principally  effective  through  reducing  the 
heat  transmission  rate.  It  in  no  way  affects  the  rate  of  air 
leakage  about  window  sashes  or  frames.  If  panes  are  loosely 
set  in  sashes,  double  glazing  reduces  air  leakage  due  to  that 
cause.  In  the  reduction  of  transmission  rates  alone,  double 
glazing  is  of  larger  value  than  double  sashing  because  of  the 
closer  proximity  of  the  panes,  and  the  consequent  retardation 
of  convection  currents  between  them. 

CoMP.\R.\TlVE  .^DVAXTACES  OF  DOUBLE  SaSHIXC  AXD  DoUBLE 
Glazing. 

For  the  reasons  given,  double  sashing  is  therefore  most 
useful  on  those  sides  of  a  building  most  exposed  to  cold  winds. 
Double  glazing,  on  the  other  hand,  is  equally  effective  on  all 
sides  of  a  building.  Though  the  outer  sash  of  a  double  window 
may  be  as  leak>'  as  are  the  inner  sashes,  the  outer  sash  is  yet 
a  protection  against  the  inleakage  of  outside  air. 

Air  flow  through  an  orifice,  of  any  form  or  size  whatsoever, 
is  the  result  of  unbalanced  pressure.  If  any  given  pressure 
produces  a  flow  100  through  a  single  orifice  of  any  given  size, 
it  will  not,  because  it  cannot,  produce  the  same  volume  of 
flow,  100,  through  two  successive  orifices  of  the  same  size. 
That  given  pressure  cannot  produce  the  same  velocity  of  flow 
through  two  successive  apertures  as  it  can  and  will  produce 
through  a  single  aperature. 

Because  of  the  considerable  space  between  sashes,  the  air 
passing  through  orifices  in  or  about  the  outer  sash  comes  to 
a  state  of  comparative  rest  before  approaching  and  entering 
an  orifice  existing  in  or  about  the  inner  sash.  If  two  orifices 
are  of  the  same  size  and  form,  the  volume  of  air  passing 
through  the  two  in  succession  under  a  given  pressure  will  be, 
approximately  7/10  of  the  volume  of  air  which  would  pass 
through  a  single  aperture  under  the  same  pressure.  Therefore 
though  the  outer  be  as  leaky  as  the  inner  sash,  the  gain  by 
using  the  outer  sash,  in  the  matter  of  leakage  abuie,  is  .10%. 


For  the  purpose  of  computing  and  comparing  the  economic 
values  of  double  glazing  and  double  sashing,  let  us  suppose 
the  glass  used  to  be  of  such  quality  and  thickness,  and  to  be 
so  set,  that  the  thermal  transmission  rate  per  hour  through  a 
single  thickness  of  glass  equals  1  B.  T.  U.  per  square  foot  for 
each  degree  F.  of  temperature  difference  between  inside  and 
outside  air.  Let  the  effect  of  double  glazing  be  to  reduce  that 
rate  to  0.76  B.  T.  U.  In  the  case  of  the  residence  above  cited 
let  the  aggregate  area  of  windows  be  1270  sq.  ft. 

The  annual  saving  possible  through  the  use  of  that  amount 
of  double  glazing  may  be  computed  as  follows :  1 270x0 .24x35x- 
24x240=37,447,780  B.  T.  U.,  equivalent  to  2.35  tons  of  coal, 
which,  at  a  cost  of  $10.00  a  ton,  equals  $23.50.  If  the  cost 
of  double  glazing  be  $0.25  per  square  foot,  or  $317.00  for  the 
entire  building,  the  interest  cost  at  6%  becomes  $19.02,  and 
the  economic  gain  negligible. 

Hygie.xic  Value  of  Double  Glazixg. 

The  principal,  and  often  the  quite  sufficient  gain  in  the  use 
of  double  glazing  is  hygienic,  rather  than  financial.  That 
gain  is  in  the  more  comfortable  conditions  obtainable,  and 
maintainable,  within  a  building  because  of  reduction  in  the 
volume,  and  increase  in  the  temperature,  of  air  moving  floor- 
ward  from  the  windows,  and  consequently  warmer  floors  and 
a  perceptible  lessening  of  heat  loss  from  the  occupants  by  ra¬ 
diation  to  the  glass  of  windows.  In  zero  weather  the  thin 
glass  of  single-glazed  windows  becomes  little  better,  and  fre¬ 
quently  worse,  than  so  much  ice  surface  at  32°  exposed  to  the 
occupants  of  the  room.  The  effect  of  double  glazing  is  to  raise 
the  tempearture  of  the  inner  glass  as  such  a  time  to  approxi¬ 
mately  50°,  and  to  greatly  mitigate  the  severity  of  the  draft 
and  temperature  conditions  which  obtain  when  glazing  is 
single. 

From  the  housekeeping  standpoint,  the  double  glazing  is 
epen  to  the  objection  that  the  inner  surfaces  of  the  panes  are 
inaccessible  for  cleaning.  They  are  so  equally  inaccessible  to 
atmospheric  and  other  dirt,  even  in  minute  dust  form,  that, 
if  well  puttied  in  place,  those  surfaces  have  shown  no  evidence 
of  cloud  or  tarnish  in  cases  where  they  have  been  in  continu¬ 
ous  use  for  a  .score  or  more  of  years. 
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Extra  Protection  Afforpep  by  Doubi.e  Sashixo. 

As  already  noted,  double  sashing  affords  double  protection 
against  thermal  loss;  first,  by  reducing  the  transmission  rate, 
and,  second,  by  lowering  the  air  leakage  rate,  due  to  both 
gravity  and  wind  actions.  The  economic  value  of  double 
sashing  is  governed  by  the  tightness  of  the  sashing  in  itself, 
and  in  its  placing,  in  the  percentage  of  window  space  covered, 
and,  to  some  degree,  by  the  distance  between  the  inner  and  the 
outer  sashes.  Such  sashing  is  seldom  made  to  cover  the  en¬ 
tire  window  aperture,  including  window  frames,  and  crevices 
between  the  frames  and  the  wall  in  which  they  are  set.  They 
commonly  cover  only  the  sashes,  and  protect  according  to 
tightness  against  the  intra  and  inter-sash  airways  and  crevices 
between  sashes  and  panes. 

The  economic  value  of  double  sashing  may  be  computed  in 
this  manner;  let  UXX)  sq.  ft.  of  single  glass  be  exposed,  on  the 
north  and  west  sides  of  a  building,  to  weather  conditions  which 
during  the  heating  season,  totalling  240  days,  include  80  days 
of  wind  of  the  usual  se-asonal  average  intensity  out  of  the 
north  or  west:  let  the  quality  of  single  glass  as  to  thickness, 
size  and  setting  of  panes,  and  the  fitting  of  sashes  in  their 
frames,  be  such  that  the  heat  loss  by  transmission  is  1  H.  T. 
I’  per  hour  per  square  foot  of  window  area  for  1°  difference 
of  temperature  between  the  inside  and  the  outside  air.  Let  it 
be  further  assumed  that  the  loss  by  leakage  through  and  about 
the  window  sashes  equals  that  by  transmission  through  the 
glass  when  there  is  no  wind,  and  that  the  loss  by  leakage 
doubles  that  by  transmission  in  times  of  average  wind.  If  the 
average  difference  of  temperature  during  the  “closed  season” 
is  25°,  the  heat  loss  for  the  entire  season  through  UXHl  sq.  ft. 
of  single-glazed  windows,  as  found  by  computation,  is  402.- 
200,000  B.  T.  U.  Let  the  wind  effect  for  80  days  double  the 
late  of  heat  loss  through  the  windows  in  question;  the  total 
loss  for  the  season  then  becomes  547,600,000  B.  T.  U. 

Let  the  outside  sashing  be  of  such  type  and  tightness  of 
setting  that  the  transmission  loss  becomes  755c  of  that  with 
single  glass,  and  the  leakage  rate  605c.  The  mean  effect  of 
double  sashing  is  then  to  reduce  the  sum  of  the  rates  of  loss 
to  67ii5c  of  that  existing  under  single  glass.  The  saving 
effected  is  therefore  223  25o  of  547,600,000  B.  T.  L*.  or  177.- 
970,000  B.  T.  U.  per  year.  Since  the  available  thermal  value 
of  a  (short)  ton  of  coal  as  burned  for  domestic  heating  aver¬ 
ages  about  16,000,(X)0  B.  T.  L*.,  the  coal  equivalent  of  the  sav¬ 
ing  found  becomes  11-12/100  tons,  and  the  money  equivalent, 
at  $10.(0  per  ton,  $111.20. 

Offsetting  such  gross  saving  are  such  items  as  the  interest 
on  the  investment,  the  depreciation  of  the  material,  the  cost 
ol  keeping  the  same  in  repair,  and  of  placing,  removing  and 
storing,  and  of  cleaning  the  large  and  fragile  sashes;  repre¬ 
senting  a  total  of  not  less  than  $60.00  per  annum,  making  the 
probable  net  profit  approximately  $50.00  or  $<,\05  per  year  per 
square  foot  of  double  glazing. 

Hygienic  Fe.aturf.s  of  Double  Sashing. 

Here  again,  the  hygienic  gains  exceed  the  monetary  profit. 
The  chilling  down-draft  over  cold  single  windows,  due  to  down¬ 
ward  convection  currents  over  the  glass,  are  commonly  mis¬ 
taken  for  cold  indraft  through  the  window.  With  double 
'aching,  these  become  relatively  negligible.  When  to  chilling 
down-draft  is  added  the  radiation  effect  from  an  occupant  in 
the  near  vicinity  of  an  unprotected  window,  the  double  effect 
is  often  pronounced  enough  to  become  a  disturber  of  comfort, 
a  menace  to  health  and  a  cause  of  expense  through  illness, 
medical  attendance  and  nursing,  which  may  easily  far  exceed 
that  of  the  protecting  means  employed. 

Because  the  menace  increases  in  a  ratio  greater  than  that 
of  the  fall  in  the  temperature  of  the  window  glass,  and  more 
nearly  in  geometric  than  arithmetic  ratio,  the  raising  of  such 
air  temperature  of  15°  to  18*,  and  the  further  reduction  of 
that  air  volume  by  305«  or  405^,  because  of  reduced  chill  and 


lessened  inleakage,  contributes  appreciably  to  the  comfort 
and  the  safety  of  near  window  occupants  in  rooms  having 
cold  exposures. 

Weat»ikr  Strips  as  Wind  Stops. 

Passing  notice  only  can  be  given  to  the  economic  ettect  of 
the  use  of  the  better  forms  of  weather  strips,  storm-doors 
and  of  similar  devices  frequently  used  for  preventing  or  les¬ 
sening  air  leakage.  Window  and  door  w’eather  strips  of  the 
best  type,  when  properly  applied,  may  be  made  quite  as  effect¬ 
ive  as  double-sashing  as  wind  stops.  If  without  their  use 
w  indow  sashes  are  loose  in  the  setting,  they  may  so  decrease 
indraft  as  to  diminish  chill  caused  by  window  leakage  from 
20%  to  .We.  They  have  no  effect  on  transmission  rates,  and 
in  this  respect  they  are  not  comparable  to  either  double-glazing 
or  double-sashing  or  double-dooring. 

Outwaru  .\ir  Leak.u'.e. 

.\s  commonly  constructed,  the  upper  part  of  a  building,  in¬ 
cluding  the  roof,  is  more  open  to  air  movement  than  is  the 
lower  part  of  such  structure,  iucludiug  the  basement  and  cel¬ 
lar  floor.  Floors,  ceilings  and  walls  of  rooms  are  like  fine- 
meshed  sieves  to  the  passage  of  atmospheric  molecules.  Upon 
a  cold  still  day  or  night,  open  a  basement  window,  and,  with 
all  designed  airways  connecting  the  basement  with  the  warmed 
floors  above  tight  closed,  note  tlie  large  volume  of  steadily 
inflowing  air. 

Through  church  and  hall  auditorium  ceilings  and  roofs  the 
outward  leakage  in  cold  weather,  and  with  a  warmed  interior, 
is  often  quite  enough  to  provide  all  exit  ventilation  needed  for 
a  crowded  floor.  The  writer  occupying  a  room  in  which  the 
windows  were  tight  closed,  and  the  floor  covered  with  an  in¬ 
grain  carpet  upon  which  were  a  couple  of  good-sized  and 
heav\ -braided  rag  rugs,  and  which  was  directly  over  a  simi¬ 
lar  room  with  door  closed  and  window  s  open  to  w  indward,  has 
seen  the  carpet  of  his  room  rise  and  fall  through  one  or  two 
inches  in  rhythmic  action  with  the  gusts  of  wind  on  a  breezy 
day,  as  they  beat  upon  the  house.  That  wind  entering  the 
open  w  indow  s  of  the  room  below  produced  within  that  room 
a  plenum  condition  in  pressure  corresponding  to 
where  V  is  the  per  second  velocity  of  the  outside  wind.  ^*2^ 
That  pressure  within  the  room  below  forced  air  through  the 
plaster  of  the  ceiling,  of  the  papered  walls,  and  through  the 
crevices  of  the  floor  of  that  room,  and  that  leakage,  finding 
open  channels  in  the  under  floor  spaces  and  intra  wall 
furrings,  travelled  to  the  floor  spaces  beneath  the  occupant's 
room,  and  passed  through  the  cracks  of  that  floor  more  rapidly 
than  it  could  escape  through  the  meshes  of  the  open  weave  of 
the  carpet.  The  door  'of  the  occupant’s  room  was  open  into 
the  hallway  and  no  pressure  due  to  wind  action  was  present 
within  it. 

D. STANCE  Where  Roof  of  House  Was  Sealed  by  Frozen  Slush 

To  cite  another  instance  of  personal  experience.  A  frame 
house  35  ft.  X  -40  ft.  X  30  ft.  had  a  gable  roof.  The  roof  was 
on  one  occasion  covered  with  a  heavy  fall  of  light  snow:  the 
outside  temperature  fell  close  to  zero;  the  wind  was  light; 
comfortable  warming  was  possible  only  as  the  fire  was  forced. 
A  sifljsequent  thaw  and  rain  was  followed  by  a  sudden  and 
sharp  fall  of  temperature  to  the  zero  point.  The  roof  snow- 
first  reduced  to  semi  slush,  then  quickly  froze  solid  and  tightly 
sealed  the  roof.  The  house  was  then  easily  and  evenly  warmed, 
liOt  only  without  any  forcing  of  fire,  but  wdth  a  surprisingly 
low  rate  of  fuel  burning. 

The  stoppage  of  the  upward  and  outward  movement  of  air 
through  and  from  buildings  makes  necessary  special  and  care¬ 
ful  construction.  To  effect  such  stoppage,  it  becomes  neces¬ 
sary  to  practically  seal  either  the  roof  or  the  attic  floor,  or 
else  the  entire  ceiling  beneath  that  floor,  against  air  filtration 
movement,  and  also  to  close  all  vertical  studding  spaces  be¬ 
tween  the  plaster  and  outer  walls,  and  in  all  inter  wall  con- 
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struction.  The  eel  grass  quilting,  heretofore  described,  with 
its  double  thickness  of  close  paper,  has  been  found  effective 
for  such  purpose,  adding  good  insulation  to  partial  impervi¬ 
ousness.  Sackett’s  board,  or  other  close-pressed  fibre  board, 
may  be  similarly  employed. 

The  more  surely  a  building  is  scaled  against  spontaneous 
ventilation,  the  less  heat  quantity  is  required  to  properly  warm 
it,  and  the  greater  becomes  the  need  of  providing  artificial 


means  for  the  ventilation  of  buildings  for  habitation  purposes. 
Regard  for  economy  in  fuel  must  never  be  allowed  to  tres^ 
pass  on  the  paramount  economy  in  matters  of  health. 

In  a  subsequent  paper  Professor  W oodbridge  will  discuss 
“Heating  Equipment  and  Methods  of  Heating  in  Their  Re¬ 
lation  to  Heat  Losses/*  with  special  reference  to  the  economies 
obtainable  and  the  wastes  avoidable  in  the  warming  of  build¬ 
ings. 


RESEARCH  WORK  THAT  SOLVED  THE  PROBLEM  OF 
VENTILATING  THE  HUDSON  RIVER  TUNNEL 

Results  of  Four  Series  of  Tests  to  Determine  the  .Amount  and  Effect  of 
Automobile  Exhaust  Gases  in  the  New  York-New  Jersey  Vehicular  Tube 

Editor's  Noth. — Engineers  who  have  followed  the  development  of  tunnel  ventilation  in  general  and  that 
of  the  Hudson  River  vehicular  tunnel  in  particular  will  be  interested  in  the  accompanying  account  of  the 
tests  which  have  been  wade  to  determine  the  air  requirements  for  underground  tubes  containing  hundreds 
of  moving  automobiles,  ll’e  are  indebted  to  Compressed  Air  Magazine  for  the  accompanying  presentation 
by  Robert  G.  Skerrett,  w'hich  appeared  in  its  issue  for  April,  1922.  The  article  will  be  found  to  supplement 
very  nicely  the  previous  reports  on  this  subject  which  appeared  in  The  Heatin'G  and  Ventilating  Maga¬ 
zine  for  April,  1918  {“The  Proposed  New  York-New  Jersey  Vehicular  Tunnel”)  ;  for  May,  1921  (“Method 
.'idopted  for  Ventilating  the  Nezv  York-New  Jersey  Vehicular  Tunnel”)  ;  and  for  December,  1921  (“Bureau 
of  Mines  E.vpcrimental  Tunnel  for  Studying  the  Removal  of  Automotive  Exhaust  Gas,”  by  A.  C.  Fieldner 
and  J.  IV.  Paul). 


TO  ventilate  the  twin  tubes  of  the  Hudson  River  vehicu¬ 
lar  tunnel  by  blowing  fresh  air  through  the  viaduct  from 
end  to  end,  forcing  the  air  in  at  one  portal  and  allowing 
it  to  escape  at  the  other,  would  require  a  very  large  volume 
of  circulating  air  and  would  entail  excessive  air  velocities 
along  the  roadways,  especially  at  points  near  the  supply  nozzles. 
Modifications  of  this  system,  in  which  shafts  were  to  be  util¬ 
ized  to  shorten  the  distance  between  the  intake  and  the  ex¬ 
haust  portals,  were  considered,  but  this  arrangement  in  itself, 
was  found  unsuited  and  not  likely  to  radically  better  conditions. 

Finally,  after  considerable  deliberation,  the  engineers  of  the 
commission  settled  broadly  upon  a  scheme  which  would  in¬ 
troduce  fresh  air  into  each  tube  through  a  number  of  open¬ 
ings  leading  from  a  supply  duct — this  passage  to  be  separated 
from  the  roadway,  and  carry  off  the  tainted  air  by  another 
duct  of  a  kindred  character.  This  disposition  of  ducts  prom¬ 
ised  to  avoid  excessive  air  velocities  and  likewise  to  insure 
throughout  the  length  of  each  tube  a  uniform  distribution  of 
fresh  air  and  a  corresponding  withdrawal  of  the  atmosphere 
admixed  with  hurtful  gases. 

Certain  experiments  made  in  1916  seemed  to  indicate  that  it 
would  probably  be  advisable  to  place  the  fresh-air  duct  below 
the  roadway  and  the  exhaust  duct  above  the  ceiling,  and  this 
arrangement  was  tentatively  agreed  upon  until  further  tests 
could  be  made  to  settle  this  moot  question.  The  authorities 
wisely  decided  to  clear  up  all  of  the  ventilation  problems  by 
practical  tests  carried  out  in  ways  and  upon  scales  as  would 
furnish  conclusive  data.  The  research  work  has  been  finished ; 
and  its  successful  prosecution  has  called  for  a  total  outlay  of 
80-odd  thousand  dollars. 

Four  Lines  of  Inquiry  Followed. 

These  extremely  illuminating  investigations  have  been  four¬ 
fold  in  nature,  and  have  supplied  information  which  will  be  of 
outstanding  value  in  a  number  of  fields  of  engineering.  In¬ 
deed,  some  of  the  results  directly  contradict  previously  ac¬ 
cepted  theories,  and  by  reason  of  this  are  epoch-making  in  their 
significance.  The  first  two  lines  of  inquiry  had  to  do  with  the 
character  and  quantity  of  the  exhaust  gases  generated  by  in¬ 
ternal  combustion  engines  when  running  and  with  the  physio¬ 


logical  effects  of  certain  components  of  these  gaseous  mixtures 
— particularly  carbon  monoxide. 

The  purposes  of  the  latter  research  were  to  ascertain  how 
human  beings  and  animals  would  react  when  breathing  for 
different  intervals  an  atmosphere  polluted  with  various  pro¬ 
portions  of  carbon  monoxide.  The  desire  was  to  determine 
how  long  such  admixtures  could  be  inhaled  without  injury  to 
health,  and  to  establish  the  maximum  of  carbon  monoxide  that 


AT  Y.\LE  UNIVERSITY. 

might  be  carried  into  the  bodj-  the  while  without  harming  even 
persons  of  feeble  constitution. 

Road  Tests  in  Pittsburgh  to  Determine  Amount  of  Carbon 
Monoxide  Produced  by  Automobile  Engines. 

Inasmuch  as  the  questions  for  investigation  were  closely 
allied  with  the  proper  ventilation  of  many  mining  undertakings, 
the  l^.  S.  Bureau  of  Mines  stood  ready  to  collaborate  with  the 
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KU;  :  KXTKRIOR  OF  SMALLKR  EXPKRIMF^TAL  CHAMBER  AT  YALE  I’NIVERSITY, 
SHOWIXC.  PHYSIOLlXilST  (AT  LEFT)  TAKING  BLOOD  SAMPLE  FROM  FINGER  OF 

VOLUNTEER  WITHIN  CHAMBER. 


Tunnel  Commi>sion.  :4nd  the  Cnnernment  has.  thcrelore,  played 
a  notably  helpful  part  in  the  prosecution  of  the  several  phases 
of  the  whole  inquiry.  Road  tests  with  101  motor  vehicles,  in¬ 
cluding  representative  t>q>es  of  passenger  cars  and  trucks,  were 
conducted  b>'  the  I’.  S.  Bureau  of  Mines  at  the  Pittsburgh  Ex¬ 
periment  Station,  in  accordance  with  a  program  laid  out  by 
Clifford  M.  Holland,  chief  engineer  for  the  New  York  and 
New  Jersey  Tunnel  Commission.  These  tests  extended  over 
an  interval  of  ten  months.  l>eginning  in  Deceml>er  of  one  year 
and  ending  on  the  last  of  September  succeeding — thus  covering 
Unh  winter  and  summer  operating  conditions. 

The  cars  usixi  were  taken  at  random  from  those  otfered  by 
private  individuals,  corporations,  and  automobile  dealers  of 
Pittsburgh;  and  under  the  circumstances  the  results  may  be 
conMdered  fairly  typical  of  motor  vehicles  actually  running  on 
the  streets  at  divers  speeds  and  upon  changing  grades.  No 
alterations  of  carburetors  or  other  adjustments  were  made; 
.uid  the  cars  and  trucks  contended  with  physical  situations 
much  like  those  which  will  exist  in  the  two  tubes. 

It  does  not  serve  the  present  purpose  to  describe  at  length 
the  painstaking  investigations  made 
at  Pittsburgh,  nor  the  agencies  em¬ 
ployed  to  gather  and  to  analyze  the 
exhaust  gases  given  off  by  the  cars 
when  accelerating,  when  climbing  a 
crade  or  descending,  when  the  vehi¬ 
cles  w  ere  standing  and  their  engines 
racing,  or  when  similarly  halted  and 
the  engines  idling.  It  suffices  for 
us  to  know  that  it  was  discovered 
that  the  average  \olume  of  carbon 
monoxide  produced  was  considerably 
higher  than  previously  computed. 

This  meant  that  the  ventilating  plant 
would  probably  have  to  deliver  more 
fresh  air  into  each  tut>e  than  had 
•hginally  l«een  deemed  necessary. 

Here  was  a  revelation  that  poten¬ 
tially  entailed  a  larger  blower 
equit'ment  and  a  heavier  annual  out¬ 
lay  for  electric  power 


offset  the  ffiidings  at  Pittsburgh. 
This  work  was  conducted  at  Yale 
Ihiiversity  under  the  supervision  of 
Professor  Yandcll  Henderson,  act¬ 
ing  pro  tem  for  the  U.  S.  Bureau 
of  Mines  and  indirectly  for  the  Tun¬ 
nel  Commission.  It  was  recognized 
by  this  physiologist  that,  inasmuch 
as  the  ventilation  of  the  tunnel  ought 
to  he  ample  enough  to  obviate  not 
only  danger  hut  even  slight  iliscom- 
fort  to  persons  in  transit,  his  func¬ 
tion  was  to  ascertain  the  maximum 
permissible  absorption  of  carbon 
monoxide  by  the  body  within  the 
limit  just  mentioned.  Prior  to  this 
investigation  at  Yale  there  was  no 
precise  definitioii  of  allowable  vitia¬ 
tion  of  the  air  by  admixture  with 
carbon  monoxide. 

The  tunnel  engineers  had  earlier  es¬ 
timated  that  it  would  not  be  unsafe 
for  passengers  in  the  tubes  to  breathe 
an  atmosphere  containing  three  parts 
of  carbon  monoxide  in  10,000  parts 
of  air ;  and  they  had  planned  that  the  atmosphere  in  each  tube 
should  be  change<I  completely  at  regular  intervals  of  90  seconds. 
Even  so.  it  was  recognized  that  the  ventilating  plant  would  have 
to  he  made  up  of  6.^  electrically-actuated  blowers,  ranging 
from  JO  to  .kX)  horse-power  each;  and  this  eiiuipment  was  sure 
tJ  call  for  heavy  annual  expenditures  for  operating  current. 
Professor  Henderson,  after  exhaustive  experiments  on  human 
beings  and  animals,  proved  that  a  still  higher  percentage  of 
caibon  monoxide  could  be  inhaled  without  inconvenience  or 
hurt  for  a  much  longer  time  than  would  he  requried  to  make 
the  journey  through  the  tunnel  at  the  ver>’  slowest  pace. 

In  one  scries  of  tests  the  subject  was  placed  in  a  compart¬ 
ment  that  could  be  made  airtight  and  which  had  a  capacit}' 
of  226  cu.  ft. ;  in  the  second  series  a  chamber  having  a  capac¬ 
ity  of  12,lXX)  cu.  ft.  of  air  was  employed.  In  this  was  in¬ 
stalled  a  Ford  car  and  several  persons  were  exposed  to  the- 
variably  vitiated  atmosphere.  When  the  small  compartment 
was  used,  measured  amounts  of  pure  carbon  monoxide  were 
introduced  after  a  subject  had  entered,  and  at  different  in¬ 
tervals  the  latter  shoved  his  hand  through  a  self-sealing  elastic 
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Happily,  physiological  inquiries  at 
Ha'.eri  led  to  disclo^-ures  that 
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panel  so  as  to  facilitate  the  with¬ 
drawal  of  blood  for  analysis. 

Persons  submitting  themselves  for 
tests  si>cnt  periods  of  one  hour  in 
an  atn'ospherc  containing  from  two 
to  eight,  and  in  one  case  ten,  parts 
of  carbon  monoxide  in  1(),0(X)  parts 
of  air.  While  they  sat  and  read 
most  oi  the  time,  there  were  a  suffi¬ 
cient  number  of  acts' — such  as  turn¬ 
ing  on  an  electric  fan,  to  insure  a 
thorough  diffusion  of  the  gas,  stand¬ 
ing  up  to  look  out  of  the  window 
a  moment,  opening  and  closing  flasks 
to  take  air  samples  for  later  exami¬ 
nation,  etc., — to  correspond  fairly 
well  with  the  activity  of  a  driver  of 
a  car.  Doctor  Henderson  says : 

“When  we  speak  of  the  absorption 
of  carbon  monoxide  by  a  person 
'sitting  at  rest’  the  condition  must 
be  understood  as  only  such  moder¬ 
ate  rest  as  just  described.” 

T.AKi.NC,  THE  Bi.OOD  S.^.VIPLKS. 


FIG.  5.  DESIGN  OF  FRE.SH-AIR  F:,XPANSI0N  CHA.VIBER.  INTENDED  TO  DISTRIBUTE 
THE  AIR  OVER  A  WIDE  VERTICAL  ARC.  AND  AT  THE  SA.VIE  TI.ME,  TO  CARRY  IT  THE 
MA.XI.MU.M  DESIRED  DISTANCE  TOWARD  THE  I.MAGINARV  ROADWAY  CEINTER  LINE. 


The  researches  at  Yale,  while  minimizing  the  disquieting 
motor-vehicle  investigations  at  Pittsburgh,  did  not,  however, 
completely  neutralize  the  possible  consequences  of  the  un- 
exfK-ctedly  large  propagation  of  noxious  gas  by  cars  and 
trucks,  and  the  question  still  remained  whether  or  not  ample 
ventilation  could  Ije  assured  without  increasing  the  proposed 
blower  installation  of  the  air  distributing  system.  The  settle¬ 
ment  of  this  problem  directly  concerned  the  annual  cost  of  op¬ 
eration.  An  answer  to  this  query  was  obtained  in  a  thoroughly 
practical  manner  by  a  second  series  of  investigations. 


Blood  to  the  amount  of  20  or  .30  drops  was  <lrawn  fri»m  a 
finger  before  the  volunteer  entered  the  chamber ;  and  0.02  c.  c. 
v,*as  similarly  obtained  in  the  middle  of  the  p'eriod  and  at  the 
end,  and  usually  once  or  twice  during  the  .succeeding  three 
hours.  These  samples  of  blood  were  analyzed  for  carl>on 
monoxide.  It  appears  that  no  one  had  an  appreciable  degree 
of  headache  after  remaining  one  hour  in  the  chamber,  during 
which  the  atmosphere  contained  four  parts  carbon  monoxide 
01  less.  With  six  parts  the  effect,  if  any,  was  usually  very 
slight.  With  eight  parts  there  was  decided  discomfort  for 
some  hours,  although  not  enough  to  interfere  with  efficient 
work  in  the  laboratory  or  at  the  de.sk.  After  an  hour,  with 
ten  parts,  even  an  exceptionally  resistant  individual  was 
rather  miserable ;  averse  to  effort  for  five  or  si.x  hours ;  and 
could  still  feel  the  effects  after  half  a  day. 

In  the  case  of  the  experiments  in  the  larger  chamber,  where 
the  air  was  tainted  by  the  actual  exhaust  of  an  automobile, 
the  disclosures  in  no  wise  differed  radically  from  those  al¬ 
ready  referred  to;  and  the  net  result  of  the  findings  was  that 
men,  women  and  children — including  infants  and  invalids — not 
to  mention  soldiers,  who  might  have  to  march,  through  the 
tunnel,  could  in  perfect  safety  breathe  for  an  hour  an  atmos¬ 
phere  admixed  with  four  parts  of  carbon  monoxide.  Tests 
with  horses  and  dogs  revealed  a  kindred  measure  of  im¬ 
munity. 


ExPKRI.ME.VT  .\T  UxIVERSITV  of  Il.l.lNOfS, 


The  first  of  these  studies  was  pursued  at  the  Engineering 
Experiment  Station  of  the  University  of  Illinois  under  the 
supervision  of  Professor  C.  Willard  and  in  accordance  with 
a  program  prescribed  by  Mr.  Holland.  There  was  built  at 
I'rbana,  Ill.,  a  half-size  trial-duct  .300  ft.  long.  This  duct  was 
constructed  of  reinforced  concrete  and  timber,  and  was  pat¬ 
terned  along  the  lines  planned  for  the  full-sized  duct  designed 
to  be  located  beneath  the  roadway  of  each  of  the  tunnel  tubes. 
Under  the  terms  of  the  contract  entered  into  with  the  univer¬ 
sity,  the  work  at  Urbana  was  to  deal  specifically  with  the  fol¬ 
lowing  subjects:  first,  the  determination  of  the  coefficient  of 
friction  c>f  air  flowing  in  concrete  ducts  such  as  were  proposed 
for  the  vehiailar  tunnel ;  second,  the  verification  of  formulae 
used  in  computing  the  power  required  for  moving  air  through 
a  duct  from  which  air  would  be 
drawn  off  at  designated  intervals; 
and  third,  the  measurement  of  power 
losses  due  to  bends  in  flues,  ducts, 
or  airways. 

As  will  be  readily  grasped,  the 
scope  of  the  tests  at  Urbana  was 
such  as  might  be  expected  to  reveal 
how  the  ventilating  air  could  be  ef¬ 
fectually  distributed  and  what  modi¬ 
fications  of  design,  if  any,  would  be 
needful  to  achieve  this  end  with 
the  least  possible  blower  energy. 
The  experimental  duct  was  sur¬ 
mounted  and  straddled  by  three 
reading  stations,  each  of  which  was 
equipped  with  suitable  gauges  for 
indicating  high,  low,  and  intermedi¬ 
ate  pressures.  Further,  within  the 
duct  were  installed  Pitot  tubes  and 
Piezometer  plates  for  registering 
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pressures  and  velocities  at  various 
positions  in  the  duct  cross-section. 

Along  each  side  of  the  duct,  at 
prescribed  intervals,  there  were 
ports  or  outlets.  These  represented 
discharge  passages  by  which,  in  the 
vehicular  tunnel,  fresh  air  would  errs 

reach  Iwth  flanks  of  the  roadway : 
and  the  openings  were  fitted  with 
adjustable  shutters  that  would  either  »-*(->• 

seal  the  ports  or  facilitate  regulating 
the  escaping  air.  Thus,  it  was  prac¬ 
ticable  to  gauge  the  pressure,  vol¬ 
ume,  and  velocity  of  the  air  issuing 
from  these  outlets.  At  the  admis¬ 
sion  end  of  the  duct  there  was 
placed  an  electrically-driven  blower 
having  a  rated  capacity  of  105,tXX) 
cu.  ft.  of  air  per  minute  at  a  pres-  ..  . 

sure  of  7  in. 

During  the  earlier  tests  the  far¬ 
ther  end  of  the  duct  was  generally  PIq  7^  TYPICAL 

closed  and  the  exhaust  air  reached 
the  outside  atmosphere  via  the  side 

ports,  lender  this  condition  the  duct  simulated  the  pro- 
poseil  method  of  ventilating  the  vehicular  tubes.  That 
is  to  say,  the  ventilating  ducts  in  either  of  the  tubes  are 
not  intended  to  furnish  an  uninterrupted  flow'  of  inbound 
and  outlnnind  air  from  portal  to  portal.  These  dnets  will  be 
bU>cked  by  bulkheads  at  the  center  of  the  river;  and  the  blower 
eijuipment  on  each  bank  will  therefore  take  care  of  only  half 
of  the  length  of  the  tunnel.  Such  being  the  case,  the  primary 
experiments  were  dexoted  to  ascertaining  whether  it  would 
be  feasible  to  get  a  fairly  uniform  supply  of  air  at  all  points 
of  the  duct,  and  this  at  pressures  that  w'ould  not  be  markedly 
ditTerent  at  stations  close  to  the  blower  and  at  those  remote 
from  it.  It  wns  thought  that  the  first  and  middle  sections  of 
the  duct  would  have  enough  air  but  that  the  third  or  last  sec¬ 
tion  might  show  a  deficient  flow.  Contrary  to  expectations, 
the  mast  distant  stretch  of  the  conduit  gave  an  ample  discharge, 
and  this  was  discovered  to  be  due  to  the  back  pressure  built  up 
in  that  area,  while  the  middle  division  fared  worse  despite  the 
shorter  distance  from  the  fan  This  meant  that  the  outlets 
in  the  middle  section  of  the  duct  would  have  to  be  larger  than 
those  in  the  third  one  in  order  to  provide  the  required  volume 
of  fresh  air  to  effect  the  needful  dilution  of  motor  gases 
throughout  the  corresponding  part  of  the  actual  tunnel.  This 
disclosure  contradicted  the  commonly-accepted  theorv'  applic¬ 
able  to  similar  cases. 
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CTION  OF  EXPERIMENTAL  AIR  DUCT  AT  UNIVERSITY  OF 
ILLINOIS,  URHANA,  ILL. 

CoKKFU'lKNT  1\)R  FriCTJON  IN  AlR  Kl.OW  ThROUCH  CONCRETE 
Ducts  Found  to  Be  Too  High. 

The  foregoing  researches  emphasize  not  only  the  errors  of 
prevailing  formulae  but  establish  the  fact  that  the  coefficient 
of  friction  usually  employed  in  connection  with  the  flow  of  air 
in  concrete  ducts,  etc.,  was  about  100%  too  high.  This  was  a 
heartening  discovery.  Previous  data  had  been  secured  by 
somewhat  modest  laboratory  investigations,  while  the  scale  of 
the  dnet  used  at  llrbana  was  large  enough  to  prevent  the  mis¬ 
taken  deductions  of  earlier  workers  in  the  field. 

Deve(,oi*.mknt  of  Exp.vnsion  Chamhkr  to  Secure  Quick  Dis¬ 
persion  OF  Fresh  Air. 

.Another  line  of  inquiry  had  to  do  with  the  evolution  of  a 
type  of  expansion  chamber  which  would  best  serve  to  insure 
the  widest  dispersion  of  fresh  air  in  the  neighborhood  of  the 
tunnel  roadways.  Twenty-five  different  models  of  expansion 
chambers  were  tested  at  the  Urbana  Engineering  Experiment 
Station  before  one  w'as  evolved  which  would  give  satisfactorj' 
diffusion.  The  accepted  pattern  is  so  shaped  that  air  issuing 
from  it  at  a  velocity  of  1,000  ft.  per  minute  has  no  appreciable 
force  at  a  distance  of  but  five  feet  away,  and  yet  the  impulse 
will  carry  the  air  quite  to  the  middle  of  the  driveway.  In 
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FIG.  i.  PLAN  OF  EXPERIMENTAL  TUNNEL  AT  BRUCETON,  PA. 


FIG.  9.  SECTION  OF  EXPERI¬ 
MENTAL  TUNNEL  AT  -BRUCE 
TON.  PA. 


FIG.  6. 


VIEWS  OF  EXPERIMENTAL  TUNNEL  AND  AIR-MEASURING  APPARATUS  AT  ENGINEERING  EXPERIMENT  STATION 
UNIVERSITY  OE  ILLINOIS.  URBANA.  ILL. 
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1.  Interior  of  experimental  air  duct,  with  Pitot  tubes  and  Piezometer  in  position. 

2.  Cone  measuring  apparatus  for  determining  air  flow  from  ports. 

3.  ^terior  of  one  of  the  three  reading  stations  located  above  experimental  air  duct. 

J.  Genera!  view  of  experimental  concrete  air  duct.  ...  ,  • 

5.  Combination  elbow  and  connecting  flue*  full  size,  typifying  junctions  in  the  Hudson  River  tunnel  between  the  two  tubes  and  the  tour  ventilating 
shafts.  ..-11 

Side  ports  in  experimental  air  duct  corresponding  to  the  passages  by  which  fresh  air  will  be  supplied  to  the  vehicular  tunnel. 

,  7.  Experimental  air  duct  seen  from  the  blower  end.  The  fan,  which  is  electrically-operated,  is  capable  of  furnishing  105,000  cu.  ft.  oi  a:r  per 
minijtc  at  a  pressure  of  7  in. 
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The  Bruceton  Experiments. 


In  order  to  approximate  the  sub¬ 
terranean  circumstances  that  will 
characterize  the  Hudson  River  ve¬ 
hicular  tunnel,  a  test  tunnel,  130  ft. 
below  ground,  was  utilized.  This 
tunnel,  nearly  oval  in  form,  was 
constructed  at  Bruceton,  Pa.,  in  the 
experimental  coal  mine  of  the  U. 
S.  Bureau  of  Mines,  and  was  the 
result  of  uniting  two  existing  paral¬ 
lel  drifts  by  curved  terminal  gal¬ 
leries.  Within  this  tunnel,  which 
has  an  axial  length  of  400  ft.,  was 
built  a  timber-and-reinforced  drive¬ 
way  having  a  rectangular  cross-sec¬ 
tion  9  ft.  wide  and  ft.  between 
the  floor  and  the  ceiling.  Under¬ 
lying  the  floor  is  a  duct  4  ft.  high 
and  above  the  ceiling  there  is  an¬ 
other  conduit  5  ft.  high,  and  ar¬ 
rangements  were  made  by  which 
either  duct  could  be  used  at  will  for 
exhaust  or  supply  purposes. 

At  eight  stations,  set  5  ft.  apart,  on  one  of  the  straight 
sections  of  the  nnder-gronnd  speed-way,  \vere  hung  at  differ¬ 
ent  elevations  groups  of  sampling  tubes.  These  were  con¬ 
nected  by  piping  with  a  central  station  w’hence  air  from  all 
of  them  could  be  pumped.  An  interval  of  half  an  hour  was 
needed  to  fill  the  sampling  tubes  for  testing.  The  number  of 
motor  cars  run  during  the  investigations  ranged  from  one  to 
eight,  and  each  of  these  vehicles  also  carried  sampling  tubes— 
one  on  top,  one  at  the  driver’s  feet,  and  a  third  intermediate 
between  these  extremes.  The  automobiles  were  driven  uni¬ 
formly  at  a  rate  of  ten  miles  an  hour.  Chauffeurs  and  pas¬ 
sengers  were  subjected  to  examination  before  and  after  every 
trip  by  physicians  and  physiologists;  and  the  machines  were 
operated  for  one-hour  periods.  Besides  exhaust-gas  sampling 
apparatus,  each  motor  was  provided  with  gasoline  measuring 
facilities :  and  there  were  air  sampling  tubes  interposed  in  the 


FIG.  10.  .MR  S.\MPI.1NG  AND  TKMPF.RATrRE  RECORDING  CHAMBER  ADTOINING  THE 
SPEEDWAV  OF  THE  BRUCETON  EXPERIMENTAL  TUNNEL! 

This  Station  was  linked  by  tubing  with  numerous  air-sampling  bottles  placed  in  different  parts  of  the 
tunnel.  At  the  right  are  electrical  indicators  which  were  connected  by  wires  to  thermo-couples  located 
on  and  in  the  walls  of  the  tunnel.  The  object  of  the  latter  apparatus  was  to  determine  the  amount 
and  the  rate  of  diffusion  of  heat  through  the  tunnel  walls  and  emanating  from  the  automobile  engines. 


Other  words,  the  fresh  air  entering  from  each  flank  of  the 
tube"  will  meet  in  the  center  t>f  the  cross-section  and  provide 
complete  circulatitin. 

Tower  Losses  Di  e  to  Be-ni*s  i.\  Feces. 

The  concluding  studies  at  Urbana  were  directed  to  eletermin- 
ing  power  losses  tine  to  blowing  air  through  the  bends  of  flues, 
etc.,  and  with  this  in  view  full-sized  elbows  of  several  sorts 
were  tentatively  tried  out  before  erecting  a  combination  elbow 
at  the  far  end  of  the  .^-ft.  duct.  This  elbow  represented  a 
union  such  as  will  be  formed  where  the  vehicular  tunnel  tubes 
join  the  four  ventilating  shafts  through  which  fresh  air  will 
l>e  fed  downward  and  foul  air  will  be  drawn  off  and  sent 
aloft  to  the  free  atmosphere.  In  the  elbow  the  air  is  obliged 
to  make  two  turns,  each  of  90°,  and  it  was  important  that  the 
change  of  route  shoidd  not  invite  any  needlessly  increased  re¬ 
sistance. 

There  is  a  well-recognized  law  that  the  inner  or  short  radius 
of  a  duct  shall  be  equal  to  the  diameter  of  that  passageway. 
This  could  not  be  subscribed  to  and  the  desired  result  realized 
because  of  the  large  diameter  of  the  elbow.'  The  area  of  that 
conduit  was  bound  to  induce  a  high  coefficient  of  friction  by 
reason  of  the  lessened  velocity  of  the  air  stream  threading  its 
way  through  the  compound  turn,  .^s  the  textbooks  tell  us, 
the  ciieflicient  of  friction  varies  with  the  velocity — i.  e.,  the 
greater  the  volocity  the  lower  the  coefficient  of  friction.  The 
technicists  solved  the  problem  by  interposing  a  vane  or  longi¬ 
tudinal  partition  in  the  airshaft;  and  by  this  agency  the  single 
passageway  was  transformed  into  two,  each  of  them  having  a 
short  radius  such  as  would  meet  the  theoretical  requirements. 
This  divisioning  caused  the  air  to  rush  more  rapidly  through 
the  tortuous  channels;  and  the  added  velocity  so  diminished 
the  frictional  resistance  that  the  impulse  power  was  reduced 
at  the  elbow  by  quite  25%. 

The  researches  at  Urbana,  together  with  the  finding  at  Yale, 
completely  counterbalanced  the  rather  discouraging  revelations 
of  the  motor-vehicle  gas  tests  at  Pittsburgh ;  and  the  only  ven¬ 
tilating  question  still  awaiting  settlement  was  whether  the 
fresh  air  should  be  fed  up  into  the  tubes  from  the  ducts  below 
the  roadways  or  downward  from  similar  conduits  overhead. 
Once  more  the  tunnel  engineers  besought  the  aid  of  Government 
experts.  It  will  be  recalled  that  opinions  differed  as  to  where 
the  supply  and  the  discharge  ducts  should  be  located;  and 
there  was  much  logic  in  the  argument  that  the  engine  gases 
could  be  disposed  of  quickest  and  by  the  shortest  route  if  they 
were  carried  off  near  their  points  of  origin — i.  e.,  by  exhaust 
ducts  running  l>eneath  the  floors  of  the  tubes. 


FIG.  11.  PARTIAL  CROSS-SECTION  VIEW  OF  THE  HUDSON 
RIVER  VEHICUT  AR  TUNNEL. 
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exhaust  duct  at  one  station,  where  samples  wfere  taken  con¬ 
tinuously  to  determine  the  make-up  of  the  air  as  it -left  the 
tunnel.  In  brief,  care  was  taken  to  guard  against  any  possible 
errors  through  a  comprehensive  counterchecking  system ;  and 
it  was  practicable  to  determine  the  composition  of  the  air  at  any 
vertical  or  longitudinal  point  in  the  tunnel. 

All  told,  seventeen  ventilating  experiments  were  made  at 
Briiccton— six  of  them  with  the  fresh  air  reaching  the  driveway 
from  overhead  and  eleven  of  them  with  the  fresh  air  issuing 
from  the  duct  beneath  the  floor.  During  these,  two  runs  were 
made  with  one  car,  two  with  three  cars,  five  with  four  cars, 
and  eight  with  eight  cars.  While  it  was  ascertained  that  there 
was  apparently  no  striking  difference  between  upward  or  down¬ 
ward  admission  of  fresh  air,  what  difference  existed  was  in 
favor  of  upward  circulation.  Further,  the  developed  struc¬ 
tural  features  of  the  tunnel  made  the  latter  course  more  de¬ 
sirable.  On  the  other  hand,  the  physiologists  found  that  the 
absorption  of  carbon  monoxide  by  the  blood  was  less  with  the 
rising  movement  of  the  air  than  with  the  descending  flow — the 
percentage  of  CO  in  the  atmosphere  being  the  same  in  both 
cases. 


FIG.  12.  PKR  CKNT.  SATURATION  OF  HEMOGLOBIN  WITH 
CARBON  .MONOXIDE  IN  RELATION  TO  THE  .\TMOSPHERE  IN 
DIFFERENT  SECTIONS  OF  THE  HUDSON  RIVER  VEHICULAR 
TUNNEL. 


Carbcui  monoxide,  at  atmospheric  temperatures,  is  a  trifle 
lighter  than  the  air,  and  the  total  average  of  all  the  exhaust 
gases  from  a  motor  car — at  equal  temperature,  is  also  some¬ 
what  lighter  than  the  air.  Therefore,  the  hot  engine  exhaust 
has  a  pronounced  tendency  to  ascend  when  discharged.  This 
if  accelerated  hy  the  eddy  or  partial  vacuum  at  the  rear  of  an 
advancing  car  and  is  further  stimulated  by  an  inrush  of  fresh 
air  impelled  ceilingward  from  low-lying  expansion  chambers. 
In  other  words,  the  noxious  gases  in  the  vehicular  tunnel  will 
thus  be  swept  toward  the  ceiling  and  got  rid  of  before  they 
will  have  a  chance  to  diffuse  and  to  contaminate  seriously  the 
continually  changing  atmosphere. 

The  underground  tunnel  at  Bruceton  had  a  heating  plant, 
and  being  1,050  ft.  in  from  the  pit  mouth  of  the  mine  it  was 
practicable  to  maintain  reasonably  uniform  temperatures,  and 
to  reproduce  at  will  conditions  substantially  identical  with  those 
that  will  prevail  at  various  seasons  wdthin  the  tubes  that  are 
to  be  dri\  en  beneath  the  Hudson  River.  It  is  w'ell  worth  stres¬ 
sing  the  fact  that  the  comprehensive  inquiries  described  settle 
not  only  how  best  and  most  economically  to  ventilate  the  tun¬ 
nel  in  question,  but  they  provide  data  of  great  value  for  many 
other  engineering  undertakings  and  show  wherein  the  technical 
manuals  of  to-day  err. 


Statistics  of  New  York-New  Jersey  Vehicular  Tunnel 

Construction  . Cast-iron  tubes 

Number  of  tubes  . .  two 

Mean  diameter  of  each  tube  .  29  ft. 

Lowest  depth  below  mean  water . 60  ft. 

Span  from  portal  to  portal  .  8,500  ft. 

Estimated  daily  traffic .  17,000  conveyances 

Estimated  daily  traffic  at  end  of  sixth  year ..  .24,000  conveyances 

Estimated  daily  traffic  by  1940  .  56,000  conveyances 

Aggregate  horse-power  required  to  operate  blowers  . 6,500 

Total  air  movement  per  minute .  3,500,000  cu.  ft. 

Air  flow  on  upgrades  per  minute  per  foot  of  tunnel  293  eu.  ft. 
Air  flow  on  down  grades  per  minute  per  foot  of 

tunnel  .  125  cu.  ft. 

Air  flow  on  level  portions  of  tunnel  per  minute 

per  foot  of  tunnel  .  225  cu.  ft. 

Estimated  CO  in  10,000  parts  of  air,  secured  by 

this  distribution  .  Not  over  4  parts 


Standard  Versus  Random  Pipe  Lengths. 

A  suggestion  that  wrought  pipe  be  manufactured  in  lengths 
of  12  ft.  for  sizes  4  in.  and  under  has  been  made  more  than 
once  and  the  question  can  be  asked,  why  not?  As  pointed  out 
by  a  writer  in  Valve  W arid,  such  a  standard  would  be  of  value, 
as  pipe  of  this  length  could  be  loaded  on  flat  cars  in  two 
stacks,  one  on  each  end  of  the  car,  over  the  trucks.  This 
method  would  decrease  the  weight  in  the  center  of  the  car 
and  allow  the  pipe  to  be  easily  loaded  and  unloaded  through 
the  doors  of  box  cars.  Furthermore,  dealers  could  readily 
count  the  lengths  and  deliver  them  with  a  mixed  load. 

.As  now  made,  pipe  extends  far  beyond  the  ends  of  the  short 
wagons  used  by  contractors,  thereby  endangering  the  public 
whenever  the  wagons  turn  street  corners.  Again,  it  is  almost 
impossible  to  get  pipe  into  a  building  from  a  narrow  alley,  as 
the  turn  cannot  be  easily  made. 

Pipe  longer  than  12  ft.  is  seldom  required  as  valves  or 
fittings  are  usually  placed  in  the  mains  or  risers  before  this  dis¬ 
tance  is  exceeded. 

Brass  pipe  has  been  made  in  lengths  of  12  ft.  for  three  years 
and  there  is  apparently  no  complaint  due  to  additional  losses  on 
the  installation  or  scrap.  Likewise,  cast-iron  soil  pipe  in  lengths 
of  25^  ft.  and  6  ft.  are  no  longer  made,  as  the  use  of  such 
length  was  found  of  no  general  advantage. 


Return  to  Steam  and  Water  Heating  Companies. 

In  recent  rate  cases,  the  Illinois  Public  Utilities  Commis¬ 
sion's  findings  as  to  a  fair  rate  of  return  have  been  influenced 
by  the  present  financial  situation,  and  the  rate  of  interest  that 
is  now  required  to  attract  neAv  capital  into  the  utility  business. 
As  a  result,  the  Commission  has  made  findings  that  various 
companies  supplying  steam  and  hot  water  service  should  be  per- 
mittM  to  earn  as  high  as  8*/^  upon  the  fair  rate-making  value 
of  the  property. 


Rates  of  Utility  Furnishing  Combined  Services. 

The  Montana  Public  Service  Commission  holds  that  confisca¬ 
tion  in  the  matter  of  rates  is  to  be  determined  by  the  same  rule 
whether  an  individual  or  a  corporation  professes  one  public 
service  or  six  different  public  services.  In  the  case  of  a  com¬ 
pany  such  as  the  Eastern  Montana  Light  &  Power  Company, 
a  utility  furnishing  electric  and  also  steam  heating  service,  the 
test  is  whether  the  particular  ser\ice  sustains  itself;  not  whether 
it  can  subsist  by  operating  from  some  other  service  or  the 
private  purse  of  the  owner. 
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STEAM  WASTE  IN  HEATING  RAILROAD  COACHES 

With  a  Review  of  the  Development  of  Present  Car  Heating  Methods 
and  Notes  on  the  Economic  Value  of  Thermostatic  Control 

BY  T.  W.  REYNOLDS. 


AX  interesting  series  of  tests  which  has  recently  become 
available  in  connection  with  the  heating  of  railroad 
coaches  brings  out  in  a  striking  manner  the  enorm¬ 
ous  wastage  of  steam  which  goes  on  every  day  during  the  heat¬ 
ing  season  in  the  railroad  yards  of  the  country,  as  well  as  the 
savings  that  are  possible  through  the  adoption  of  temperature 
regulation.  Nor  is  any  account  taken  in  these  figures  of  the 
losses  where  cars  under  steam  stand  for  long  periods  with  their 
windows  wide  open,  as  they  do  in  at  least  two  of  the  country’s 
largest  terminals.  In  such  cases,  of  course,  no  savings  can  be 
expected  from  heat-regulating  devices. 

Judging  from  the  tests,  which  are  presented  herewith,  it  is 
quite  conservative  to  say  that  wherever  thermostatic  temperature 
regulation  is  applied  to  steam  heating  in  railroad  passenger 
equipment,  it  effects  far  greater  economies  than  can  be  ob¬ 
tained  with  similar  regulation  in  any  other  field  of  heating  and 
ventilation. 

How  rapidly  the  consumption  of  steam  increases  with  tem¬ 
perature  in  the  car  higher  than  necessary  is  exemplified  in  the 
following  table  compiled  from  tests  made  on  wooden  coaches. 

INCREASED  STEAM  CONSUMPTION  WITH  TEM¬ 
PERATURE  HIGHER  THAN  NECESSARY  IN  CAR 

Temp.  diff.  Heat  Supplied  Steam  Consumption 

between  outside  per  hour.  in  pounds  per  hour 

and  inside  B.  T.  U. 
temperature,  Approx.  Total.  Per  Cu.  Ft. 
deg.  F. 


10 

4000 

0.6 

4 

23 

12000 

2.1 

12 

30 

23000 

4.4 

24 

40 

40000 

7.7 

41 

50 

65000 

11.7 

67 

60 

85000 

15.9 

87 

This  table  leads  to  conclusions  which  can  be  summarized  in 
tabulated  form  as  follows : 

POUNDS  OF  STEAM  REQUIRED  PER  HOUR  IN 
RAILROAD  CARS. 

Outside  Temp.  Temperature  within  car.  Deg.  F. 


Deg.  F. 

50 

60 

70 

80 

90 

0 

67 

87 

— 

— 

— 

12 

41 

67 

87 

— 

— 

20 

24 

41 

67 

87 

— 

30 

12 

24 

41 

67 

87 

40 

4 

12 

24 

41 

67 

It  will  be  noted  from  this  summary  that,  for  example,  at  an 
outside  temperature  of  40°  F.,  a  car  heated  to  80°  consumes  al¬ 
most  three  and  one-half  times  as  much  steam  as  compared  with 
heating  to  only  60°. 

Thus  the  amount  of  waste  which  occurs  when  cars  are 
overheated  is  apparent,  though  it  is  perhaps  not  so  apparent 
that  conditions  of  this  kind  occur  mainly  while  cars  are  stand¬ 
ing  in  terminals.  For  instance,  the  car  mileage  of  heated 
passenger  equipment  reported  for  a  large  eastern  railroad  dur¬ 
ing  the  seven  winter  months  of  1914-1915  was  78,312,000,  or  about 
366,000  cars  miles  per  24  hours.  Taking  2300  cars  in  service  and 


figuring  approximately  13%  crippled,  leaves  2000  cars  making 
the  above  mileage,  corresponding  to  an  average  of  183  miles 
per  car  in  24  hours.  Dividing  183  miles  per  car  by  an  average 
speed  of  33  miles  per  hour  gives  5.6  hours  as  the  running  time 
thus  leaving  18.4  hours  at  terminals  out  of  each  24  hours. 

The  length  of  time  railroad  coaches  are  standing  in  terminals 
and  the  amount  of  steam  consumed  during  that  time  were  also 
brought  out  rather  prominently  in  records  taken  at  two  large 
railroad  terminals  where  steam  meters  have  been  permanently 
installed  in  the  steam  supply  lines  used  extensively  for  heating 
cars.  These  meters  record  the  total  amount  of  steam  used  at 
these  points  for  car  heating,  including  condensation  losses  oc¬ 
curring  in  transmitting  the  'steam  from  the  boiler  plants  to 
the  cars.  During  the  month  of  February,  1916,  an  accurate 
record  was  kept  of  the  number  of  cars  connected  to  steam  and 
the  length  of  time  the  cars  were  connected;  also  temperatures 
and  other  conditions  of  importance.  The  results  of  this  in¬ 
vestigation  are  tabulated  in  condensed  form  as  follows: 

RECORD  OF  CAR  HOURS  ON  STEAM  AND  OTHER 
CONDITIONS  AT  TERMINALS. 

Terminal  No.  1  Terminal  No.  2 

Coaches  Pullman  Total  Coaches  Pullman  Total 
Number  of  cars 


entering  30963  11448 

Number  car 

42411 

5842 

5823  11665 

hours  on 

steam  66653  8544 

75201 

71555 

80927  152482 

Cars  with  open  windows,  % 

26 

50 

Average  outside  temp.  deg.  F. 

27.7 

27.7 

Average  temperature  in  cars,  deg. 
Total  steam  condensed,  in  1000 

F.  75 

75 

lbs.* 

14877 

26885 

Steam  per  car  per  hour,  lbs. 

198 

178 

The  temperatures  maintained  in  the  cars  were  found  to 
average  about  75°  but  there  is  reason  to  believe  that  they  would 
have  been  higher  if  the  yard  forces  had  not  been  cognizant  of 
the  records  being  taken.  An  indication  of  how  high  the  tem¬ 
perature  in  cars  is  allowed  to  run  is  the  fact  that  a  car  not 
under  test  was  discovered  with  a  temperature  of  147°  F. 

PECULIAR  CONDITIONS  AFEECT  DESIGN  OF  CAR  HEATING  EQUIPMENT. 

In  considering  the  tests  it  should  be  borne  in  mind  that  it  is 
only  in  connection  with  the  heating  of  passenger  equipment  that 
the  building  or  space  heated  is  in  motion,  sometimes  rapid,  some¬ 
times  slow  and  usually  variable,  as  are  all  the  other  conditions— 
standing  and  running — doors  opened  at  frequent  intervals  and 
for  lengthy  periods,  windows  and  ventilators  periodically  opened 
and  shut,  while  the  number  of  passengers,  also  variable,  is 
usually  large  in  proportion  to  the  cubiture  of  the  space  heated. 

Cars  en  route  finally  reach  terminals  and,  as  has  been  shown, 
stand  for  hours  under  different  conditions  and  requirements— 
piping  must  be  kept  from  freezing  and  cars  heated  to  a  pomt 
from  which  their  temperature  may  quickly  be  raised  as  required 
when  again  in  service.  The  extent  of  glass  exposure  is  large  and 
many  cars  are  now  of  steel  and  when  stored  and  allowed  to  cool 
require  heating  for  two  or  more  hours  before  the  desired  tem¬ 
perature  is  reached,  consuming,  in  the  meanwhile,  enormous 


Includes  losses  in  transmission  from  boiler  plant  to  cars. 
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quantities  of  steam  which,  like  all  steam  used  in  car  heating, 
when  condensed  is  not  returned  to  the  boiler  but  is  wasted  by 
direct  discharge  to  the  atmosphere. 

EVOLUTION  OF  CAR  HEATING 

In  the  early  years  of  railroading  it  was  evident  that  some¬ 
thing  should  be  developed  for  the  heating  of  passenger  coaches 
which  would  be  safer  and  better  than  stoves  using  coal  or  wood 
in  each  individual  car.  Hot  water  and  steam  were  the 
only  other  practical  heating  mediums  and  of  these,  gravity 
hot  water  systems  were  first  considered  and  were  used  for  some 
time,  in  particular  on  cars  that  were  liable  to  stand  at  isolated 
places.  Such  systems,  however,  did  not  do  away  with  the  neces¬ 
sity  for  stoves,  which  were  still  required  to  heat  the  circulating 
water,  although  in  some  cases,  steam  was  used  for  this  purpose, 
but  with  steam  piped  from  the  locomotive  to  heat  the  water, 
the  system  became  corqplicated  and  expensive.  As  a  conse¬ 
quence,  steam  instead  of  water  or  water  heated  by  steam  is 
used  almost  universally  today  for  the  heating  of  coaches, 
being  supplied  to  the  train  line  by  the  locomotive  when  running 
and  from  the  locomotive  or  boiler  plant  when  cars  are  standing 
in  terminals. 

Objections  have  been  raised  from  time  to  time  to  the  use  of 
steam,  because  of  the  high  pressure  causing  injury  to  passengers, 
either  from  scalding  or  failure  of  the  apparatus,  especially  in 
train  accidents.  However,  by  means  of  connecting  piping,  in¬ 
sulated  but  exposed  beneath  the  train  and  known  in  railroad 
parlance  as  the  “train  line,”  it  is  now  possible  to  carry  steam 
with  a  degree  of  safety  from  the  locomotive  the  full  length  of 
the  train,  using  automatic  couplings  between  the  coaches,  so 
that  very  little  time  is  lost  in  making  up  a  train. 

As  for  electricity,  which  is  used  only  in  coaches  of  suburban 
or  local  trains  on  electrified  lines  where  steam  is  not  available 
and  with  which  this  article  does  not  deal,  it  is  sufficient  in  pass¬ 
ing  to  point  out  that  where  electric  heating  has  been  used,  the 
heating  load  is  about  equal  to  the  power  load,  hence  its  applica¬ 
tion  to  car  heating,  as  elsewhere,  has  been  found  so  costly  as  to 


FIG.  1.  DETAIL  OF  VAPOR  REGULATOR  FOR  CAR 
HEATING  SYSTEMS. 


be  prohibitive,  except  where  necessity  dictates  its  use.  For  ex¬ 
press  service  or  on  through  trains,  such  as  those  leaving  the 
Grand  Central  Terminal  on  the  electrified  main  line  of  the  New 
York  Central  Lines  and  which  change  at  Harmon  from  electric 
to  steam  locomotives,  there  is  sufficient  space  in  the  electric 
locomotives  for  small  flash  or  quick-steaming  generators.  Such 
trains  are  equipped  with  radiating  pipes  and  train  lines  for 
continuation  of  steam  heating  when  the  steam  locomotive  is 
finally  attached,  since  it  is  not  feasible  from  the  standpoint  of 
economical  first  cost  of  installation  to  heat  by  electricity  and 
later  change  to  steam,  or  vice  versa,  and,  in  any  event,  steam 


heating,  though  wasteful  enough,  is  far  more  economical  than 
heating  by  electricity,  as  previously  pointed  out. 

PRESSURE  AND  VAPOR  SYSTEMS  OF  CAR  HEATING. 

Steam  heating  of  coaches  is  divided  into  two  general  classes: 
pressure  and  vapor  systems. 

Pressure  Systems  (simple  systems  without  any  special  appli¬ 
ances)  use  steam  in  the  radiating  pipes  considerably  above 


FIG.  2.  —VAPOR  REGULATOR  WHICH  MAKES  USE  OF  EFFECT 
OF  OUTSIDE  AIR. 

atmospheric  pressure.  Vapor  systems,  on  the  other  hand,  take 
high-pressure  steam  and  convert  it  by  some  form  of  vapor  reg¬ 
ulator  (as  later  described)  to  steam  at  or  near  atmospheric 
pressure,  the  pressure  being  enough  to  force  air  out  of  the 
system  and  overcome  resistance  of  the  pipe.  A  constant  tem¬ 
perature  of  about  212°  F.  is  also  maintained  on  the  surface  of 
the  radiating  pipes,  thereby  eliminating  the  high  temperatures  as 
found  in  pressure  systems,  though  radiation  required  for  vapor 
systems  is  much  greater,  of  course  (due  to  lower  temperatures) 
than  that  required  for  pressure  systems,  which  means  an  addi¬ 
tional  cost  for  increased  equipment. 

Vapor  train  heating  systems  are  one  of  the  chief  methods  used 
on  steam  roads  of  today,  having  come  into  extensive  use  on 
account  of  (a)  their  somewhat  better  qualities  of  regulation  as 
compared  w’ith  variable  pressure  systems;  (b)  a  greater  degree 
of  comfort  offered  to  passengers;  and,  (c)  the  absence  of  steam 
pressure  within  the  radiating  pipes. 

Pressure  systems,  with  pressure-control  mechanism  for  each 
coach,  do  not  give  the  proper  temperature  regulation,  because 
the  long  length  of  main  train  line  pipe  with  its  high  heat  losses, 
especially  at  couplings,  and  the  consumption  of  steam  at  the 
different  coaches  causes  a  wide  range  in  pressure  between  the 
front  and  rear  coaches,  sometimes  10  to  125  lbs.  or  more.  Thus, 
in  a  long  train,  cars  nearest  to  the  locomotive  receive  steam  at 
much  higher  pressure  than  those  at  the  rear  end  of  the  train; 
in  fact,  pressure  in  the  train  pipe,  as  a  rule,  is  regulated  so  as 
to  reasonably  satisfy  the  heating  requirements  of  the  rear 
coaches.  Consequently,  coaches  use  more  or  less  steam,  and  thus 
have  a  higher  or  lower  temperature,  according  to  their  location 
in  the  train,  regulation  at  the  locomotive,  leaks,  condensation, 
and  other  losses  within  the  train  line  itself. 

If  either  system  is  used,  certain  irregularities  have  to  be 
contended  with,  such  as  varying  range  of  pressure  in  train  line 
while  standing  and  in  motion  and  varying  outside  temperatures 
and '  vibrations  imparted  to  the  heating  system  (including  the 
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train  line  pipe  and  covering),  from  the  motion  of  the  train.  It 
can  readily  be  seen  that  due  to  these  irregularities  the  satis¬ 
factory  heating  of  passenger  coaches  presents  much  greater 
difficulties  than  the  heating  of  buildings,  and  also  that  systems 
which  satisfactorily  heat  buildings  may  prove  very  unsatisfac¬ 
tory  for  the  heating  of  coaches. 

OPERATION  OF  THE  VATOR  REGULATOR 

'I'he  vapor  regulator  previously  referred  to  consists  of  two 
parts  (Figs.  1  to  4), — a  control  valve  which  automatically  opens 


Ml.  3— VAPOR  RKGULATl^R  WHICH  DEPENDS  FOR  ITS 
opi:ratio.\  maini.v  on  tempiirau  re  of  D1SCH.\RGE 

WATER. 

'ind  clones  the  connection  from  the  high-pressure  steam  train  line 
M  the  inlet  end  of  the  low-pressure  steam  radiating  pipes,  and 
an  expansion  element  which  mechanically  operates  the  control 
valve.  The  action  of  the  expansion  element  depends  upon  the 
adjustment  made  for  a  predetermined  temperature  of  the  dis¬ 
charge  water  and  air  passing  over  it.  such  action  being  trans- 
mitteil  by  means  of  connecting  rods  (Fig.  1)  or  levers  (Fig. 
3)  so  as  to  operate  the  control  valve,  thus  admitting  steam  to  the 
radiating  pipes  as  required  and  maintaining  it  as  * •*  vapor  therein 
in  accordance  with  the  temperature  of  the  condensate.  This 
re«luction  in  pressure  also  tends  to  eliminate  moisture  in  the 
steam,  though,  of  course,  no  heat  is  gained. 

When  a  car  becomes  heated  to  a  higher  temperature  than  that 
for  which  the  cxjiansion  element  has  been  adjusted  by  set 
screw,  the  condensate  will  increase  in  temperature,  causing  the 
expansion  element  to  expand,  and,  as  previously  described, 
thereby  reduce  the  flow  of  steam  into  the  radiating  pipes.  In 
time  the  temperature  in  the  car  will  become  lower,  and  falling 
below  the  point  of  adjustment,  cause  a  contraction  sufficient  to 
allow  a  further  flow  of  steam  into  the  radiating  pipes,  thus 
bringing  up  the  temperature  of  the  car. 

So  it  will  be  seen  that  the  action  of  the  discharge  w’ater 
upon  the  expansion  element  tends  in  a  way  to  keep  the  tempera¬ 
ture  of  the  car  constant  only  for  each  adjustment  of  the  vapor 
regulator.  This  is  the  governing  factor  in  each  of  the  four 
vaiK>r  systems  illustrated  in  the  sketches  which  follow,  though 
in  some  of  these  systems  certain  auxiliary  features  have  been 
aikled,  such  as  the  admission  of  air  into  the  radiating  pipes 

•  .At  or  about  atmospheric  pressure. 

•*  With  one  exception  (Fig.  4)  where  only  the  vapor  acts  upon  the 
expansion  element,  because  the  discharge  water  passes  to  one  side.  An 
opening  not  shown)  leading  to  the  discharge  pipe  allows  the  vapor  to 
act  upon  the  expansion  element. 


through  the  vapor  regulator  shown  by  Fig.  1,  and  the  admission 
of  air  into  the  vapor  chamber  of  the  regulator  as  shown  in  Fig 
2.  Both  of  these  regulators  are  located  within  the  car,  from 
which  point  adjustments  can  be  made.  They  are  also  inter- 
changeable,  that  is,  either  can  be  installed  in  a  car  without  addi¬ 
tional  piping. 

In  Fig.  1  the  outside  air  drawn  into  the  system  by  the  in¬ 
jector  action  of  the  steam  affects  the  expansion  element,  so 
that  in  cold  weather,  the  increased  flow  of  steam  due  to  addi¬ 
tional  heating  requirements,  causes  a  greater  amount  of  cold  air 
to  be  drawn  in,  thus  admitting  more  steam,  while  the  vapor  in 
the  discharge  pipe  will  also  be  drawn  in  and  used  over  again 
This  method  tends  to  make  not  oidy  the  inside  temperature 
its  controlling  feature,  but  also  the  outside  temperature. 

The  additional  effect  of  the  outside  air  is  also  claimed  in  the 
regulator  shown  by  Fig.  2,  use  being  made  of  a  baffle  plate  so 
that  when  the  train  is  in  motion,  air  from  the  outside  will  act 
upon  the  expansion  element,  and  in  this  way  tend  to  supply  the 
extra  heat  required  when  moving. 

The  vapor  regulator  shown  in  Fig.  3  is  somewhat  different 
than  either  of  the  other  two.  It  is  *  located  under  the  car,  from 
which  point  adjustments  are  made,  and  depends  nearly  altogether 
upon  the  temperature  of  the  discharge  water  for  regulation  of 


FIG.  4.— VAPOR  REGULATOR  WITH  E.XPANSION  ELEMENT 
.MADE  OF  SPRING  BRASS. 

X 

car  temperature,  though  the  temperature  and  velocity  of  the 
outside  air  in  passing  around  the  discharge  pipe  have  some  in¬ 
fluence. 

So  far  as  the  design  of  the  expansion  element  itself  is  con¬ 
cerned  it  depends  upon  the  particular  make  of  regulator,  and  may 
consist  of  a  flat-shaped  Ixtx  made  of  spring  brass  (Figs.  3-4). 
or  a  U-shaped  tube  made  of  a  non-corroding  metal  and  filled 
with  an  expansion  liquid  hermetically  sealed  (Fig.  2),  while  in 
the  case  of  Fig.  1  (similar  to  Fig.  2),  fine  shot  is  also  included 
with  the  liquid.  In  all  cases  the  expansion  per  degree  change  in 
temperature  is  limited  by  the  force  of  the  steam,  friction  of  the 
valves,  and  port  opening. 

Any  expansion  element  has  its  “critical  point,”  which  means 
it  must  be  so  adjusted  that  the  action  of  the  discharge  water, 
vapor  and  air,  with  respect  to  temperature,  must  be  at  this 
point  to  give  the  best  regulation.  Consequently,  all  vapor  reg¬ 
ulators  require  accurate  adjustment  in  order  to  secure  the  best 
efficiency  in  operation  and  not  lose  part  of  the  available  heat 

*  Same  location  for  the  regulator  shown  in  Fig.  4. 
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with  the  discharge  water.  All  of  these  systems,  for  the  most 
efficient  temperature  regulation  at  steam  pressures  from  *  5  to  80 
lbs.,  discharge  the  water  at  a  temperature  of  about  180°  F.,  and, 
considering  a  feed-water  temperature  of  60°  F.,  about  10%  of 
the  heat  is  lost  in  the  discharge.  Thus,  to  obtain  good  regula¬ 
tion  for  all  supply  steam  pressures,  a  sensitive  element  must 
be  used  to  act  quickly  over  small  temperature  changes  and  pos¬ 
sibly  sacrifice  mechanical  strength  for  wide  temperaure  varia¬ 
tions,  so  that  adjustments  need  not  be  made  for  each  supply 
steam  pressure  to  hold  the  condensation. 

It  also  becomes  apparent  that  vapor  regulators  should  be ’so 
protected  that  only  authorized  persons  can  make  changes  in  their 
adjustment  for  the  reason  that  the  accurate  setting  required  is  a 
delicate  matter  and  can  be  done  satisfactorily  only  by  persons 
entirely  familiar  with  the  intricacies  of  their  performance. 
Regulators  should  be  adjusted  before  being  placed  on  the  cars, 
and  the  practice  of  making  these  adjustments  on  the  cars  to 
allow  more  or  less  steam  to  flow  through  the  radiating  pipes, 
not  considering  the  discharge  temperature,  will  give  inefficient 
operation  of  the  system. 


The  operation  of  vapor  regulators  is  also  affected  by  the 
radiation  from  high-pressure  steam  lines,  radiating  pipes  and 
cut-out  valves  (if  placed  in  their  vicinity)  ;  also,  in  some  cases, 
the  vapor  chamber  will  not  stand  high  pressures.  While  it  is 
not  likely,  should  the  end  of  the  discharge  pipe  freeze  up  and 
full  steam  pressure  be  applied  to  the  vapor  chamber,  it 
might  burst  and  cause  serious  damage,  depending  upon 
its  location.  Furthermore,  in  all  vapor  systems  no  pro¬ 
vision  is  made  to  shut  off  the  steam  in  case  of  a  leak 
in  the  radiating  pipes,  and  in  such  an  event,  discharge  water 
leaving  at  the  break,  would  cause  the  expansion  element  to 
become  inoperative,  thereby  allowing  steam  to  flow  at  a  greater 
rate.  This,  however,  is  probably  a  minor  objection,  since  an 
accident  serious  enough  to  break  the  radiating  pipes  would  prob¬ 
ably  open  the  train  line. 


•Total  heat— 1156  to  1185  B.  T.  U. 

In  the  further  discussion  of  this  subject,  in  next  month’s  issue, 
the  author  will  discuss  temperature  regulation  systems  for  cars 
and  other  features  of  their  heating  equipment. 


PNEUMATIC  CONVEYING  SYSTEM  FOR  EMPTYING 

FIBRE  BINS 

Use  of  Double  Fans,  Operating  as  Two-Stage 
Blowers,  to  Handle  Steamy  and  Matted  Stock 

BY  JOHN  L.  ALDEN. 


The  pneumatic  conveying  systems  here  described  are 
unusual  in  that  they  employ  double  fans  operating  as 
two-stage  fans.  These  systems  are  the  means  of  empty¬ 
ing  bins  of  steamy,  matted  fibre. 

Fig.  1  shows  the  general  arrangement,  and  it  will  be  seen 
that  all  of  the  material  passes  through  the  fans  and  thence  to 
the  collector  on  the  roof  of  an  adjoining  mill.  The  vertical 
lift  is  about  70  ft. 


Since  the  emptying  of  bins  is  done  by  a  low  grade  of  labor, 
the  fan  systems  are  subject  to  abuse  owing  to  irregular  feeding 
of  stock.  The  long  fibres  mat  together  easily,  and  it  is  custo¬ 
mary  for  two  men  to  roll  up  a  cylindrical  mat  5  or  6  ft.  long, 
and  as  large  in  diameter  as  can  be  stuffed  into  a  30-in.  pipe. 
Since  the  air  velocity  in  the  suction  pipe  is  about  4000  ft.  per 
minute,  the  fan  wheel  receives  a  tremendous  blow  when  struck 
by  a  slug  of  this  material. 

The  operating  time  per  day  averages  about  6  hours,  and  it  is 


FIG.  1.  GENKR.AL  ARR.VNGEME.NT  OF  PNEUMATIC  CONVEYING  SYSTEM. 
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Importance  of  Keeping  Down  Peripheral  Speed  of  Fans. 

Based  on  experience  with  other  stock-handling  systems,  it 
was  decided  when  designing  the  two  in  question,  to  keep  down 
the  pheripheral  speed  of  the  fan  wheels  as  much  as  possible. 
It  w'as  thought  that  in  this  way  greater  freedom  from  shut¬ 
downs,  and  greater  durability  of  fan  wheels  could  be  obtained, 
tlie  smaller  diameter  and  lower  rim  speed  reduce  the  wheel 
stresses  due  to  rotation  alone,  and  it  seems  reasonable  to  be¬ 
lieve  that  the  impact  of  the  stock  on  the  blade  faces  sets  up 
considerably  lower  stresses  at  the  reduced  speed. 


To  tJ'") 

FIG.  2.  DETAIL  OF  SYSTEM. 


To  accomplish  this  speed  reduction  it  has  been  necessary 
to  compound  the  fans,  producing  one  half  of  the  necessary 
pressure  in  each  fan.  Fig.  2  shows  this  arrangement  quite 
clearly.  The  discharge  from  one  wheel  blows  into  the  casing 
inlet  of  the  other.  Two  single  fans  could  have  been  employed, 
but  the  use  of  a  double  fan  offers  advantages  of  simplicity  of 
drive  and  control.  Each  double  fan  is  driven  by  a  50-H.  P. 
motor  through  a  10-in.  double  belt.  Mounted  with  the  start¬ 
ing  compensator  is  an  ammeter,  so  that  fluctuations  of  power 
input  may  be  instantly  read. 


Severity  of  Service. 

The  specially-designed  fans  are  No.  70  double  exhausters 
exceptionally  heavy  in  construction.  The  wheel,  shown  in  Fig. 
3,  weighs  about  800  lbs.  Both  the  inlet  and  outlet  arc  30  in. 
diameter.  To  illustrate  the  severity  of  the  service,  it  is  only 
necessary  to  say  that  the  life  of  a  wheel  is  from  3  to  15  months. 
Wheels  usually  fail  by  the  fracture  of  the  5-in.  tee  arms. 

The  static  pressures  when  handling  air  only,  are  shown  in 
Figs.  1  and  2.  When  handling  stock,  the  pressures  fluctuate 
widely,  as  shown  by  the  values  in  brackets.  As  each  slug  of  stock 


FIG.  3—800-LB.  WHEEL  USED  IN  PNEUMATIC 
CONVEYING  SYSTEMS. 

enters  the  suction  pipe,  the  vacuum  jumps  violently  owing  to  the 
sudden  restriction  of  the  inlet  area.  At  the  same  time,  the 
back  pressure  drops  and  the  ammeter  needle  falls  to  about 
two  thirds  the  normal  figure.  At  the  instant  the  slug  strikes 
the  fan  wheel,  the  power  jumps  to  60  to  65  H.  P.,  and  the 
belt  slips  perceptibly.  The  fluctuation  of  pressure  and  power 
lasts  for  about  5  seconds,  the  time  that  the  mass  of  fibre  is  in 
the  pipe. 

The  pressure  developed  by  a  two-stage  fan  is  equal  to  the 
sum  of  the  pressures  developed  by  each  stage,  minus  the  loss 
between  stages.  For  the  usual  pipe  connections  between  inlet 
and  outlet  the  loss  is  about  0.75  times  the  velocity  head.  Each 
half  of  the  double  fan  must  be  large  enough  to  handle  the 
entire  volume  at  one-half  the  pressure  developed  by  both  fans.- 
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daylight  saving  a  cooung  proposition 

By  G.  J.  O’CONNOR. 


Editor’s  Note. — In  all  the  arguments 
ivhich  have  been  advanced  in  favor  of 
the  dayluiht-saving  idea,  but  little  atten¬ 
tion  has  been  paid  to  the  question  as  to 
whether  the  total  heat  during  normal 
waking  hours,  under  daylight-saznng,  is 
greater  or  less  than  under  the  older  time 
systetn.  At  first  thought  it  zvould  seem 
to  be  the  same.  It  is  zoell  kmon,  how¬ 
ever,  that  the  early  morning  temperature, 
as  a  rule,  is  lower  than  the  average  ez’cn- 
ing  temperature.  On  this  basis  a  good 
daylight-saving  argument  can  be  built  up 
from  the  cooling  standpoint. 

The  interval  of  time  between  two  suc¬ 
cessive  noons,  which  constitutes  the  solar 
day,  is  not  perfectly  uniform  in  length. 
Some  peculiarities  in  the  shape  of  the 
annual  orbit,  which  the  earth  pursues 
around  the  sun,  cause  slight  but  appre¬ 
ciable  inequalities  in  the  length  -of  the 
solar  day.  For  this  actual  solar  day, 
which  is  variable,  custom  has  substituted 
an  average  or  “mean  solar’’  day,  which 
is  equal  in  duration  to  the  average  of  all 
the  actual  solar  days  throughout  the 


same  is  true  in  inverted  order  of  locali¬ 
ties  in  the  South  Temperate  Zone. 

But  a  vast  majority  of  the  industrial 


peoples  of  the  globe  have  their  habitat 
between  the  40th  and  55th  parallels  of 
north  latitude.  The  census  enumeration 
of  1920  shows  that  about  half  the  popu¬ 
lation  of  the  United  States  lives  in  the 
eastern  time  (75th  meridian)  zone,  and 
that  approximately  85%  of  the  persons 
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FIG.  2.  HOURS  OF  SUNLIGHT  AND  DARKNESS  ALONG  THE 
PARALLEL  OF  42”,  NORTH  LATITUDE. 

This  latitude  passes  near  Salt  Lake  City,  Omaha,  Chicago,  Cleveland, 
and  Boston;  and  in  Europe,  near  Bordeaux  and  Venice.  Duration  of 
winter  day,  9  hours  and  of  summer  day,  15  hours. 
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FIG.  1.  HOURS  OF  SUNLIGHT  AND  DARKNESS  ALONG  THE 
PARALLEL  OF  30%  NORTH  LATITUDE. 

This  latitude  passes  near  Galveston,  New  Orleans  and  Jacksonville. 
Duration  of  winter  day,  about  10  hours  and  of  summer  day,  14  hours. 


employed  in  that  zone  are  engaged  in  in¬ 
dustrial,  commercial,  financial  and  pro¬ 
fessional  pursuits.  Thus  time  in  the  af¬ 
fairs  of  men  is  a  relative  quantity.  It 
must  be  adjusted  to  circumstances  of 
place  in  both  latitude  and  longitude. 

The  advancement  of  the  clock  half  an 
hour  in  the  latitude  of  42®,  described  in 
the  second  diagram,  would  bring  the 
working  day  in  winter  between  the  sun¬ 
light  hours  7  a.  m.  to  4  p.  m.  In  the  lati¬ 
tude  of  54®,  third  diagram,  it  would  have 
to  be  advanced  hours  to  effect  the 
same  purpose. 

The  permanent  advancement  of  time 
one  hour  in  each  zone  of  time  (75th, 
90th,  etc.,)  would  seem  a  reasonable  solu¬ 
tion  of  the  daylight-saving  problem.  It 
would  ultimately  prove  to  be  a  move  in 
the  interest  of  humanity  and  of  human 
productivity,  and  avoid  the  confusion 
that  is  inseparable  from  the  alternation 
between  summer  and  winter  time. 


year.  The  accompanying  diagrams  are, 
therefore,  based  on  what  is  called  “mean 
solar  time.’’ 

The  daylight-saving  law,  as  it  was  en¬ 
acted  by  Federal  statute  in  1918  and 
1919,  and  by  State  law’  and  city  ordin¬ 
ance  in  1920,  is  illustrated  in  each  dia¬ 
gram  by  the  advancement  of  the  clock 
one  hour  during  the  working  hours  of 
days  in  the  months  April  to  October,  in¬ 
clusive.  The  significant  feature  of  these 
diagrams,  which  were  prepared  by*  the 
U.  S.  Weather  Bureau,  is  the  increasing 
number  of  daylight  hours  during  the 
summer  months  for  the  farther  north 
latitudes,  as  compared  with  the  southern 
latitudes ;  and  a  corresponding  short¬ 
ness  of  daylight  during  the  northern 
winter. 

From  this  it  is  apparent  that  daylight 
saving  is  a  matter  of  greater  concern  to 
cities  and  countries  in  the  northern  por¬ 
tion  of  the  Temperate  Zone,  than  to 
those  in  more  southerly  latitudes.  The 


FIG.  3.  HOURS  OF  DAYLIGHT  .\ND  DARKNESS  ALONG  THE 
parallel  of  54%  NORTH  LATITUDE. 


This  latitude  paisses  through  central  portions  of  Canada  to  Labrador; 
thence  to  Liverpool  and  near  Hamburg  and  Berlin.  Duration  of  winter 
day,  7  hours  and  of  summer  day,  17  hours. 


42 


THE  HEATING  AND  VENTILATING  MAGAZINE 


May.  1922 


A  Monthly  Journal  of  Engineering  Progress 

Member  of  the  Associated  Business  Papers  Inc. 
Member  Audit  Bureau  of  Circulations. 


Vol.  19  May,  1922  No.  5 

Published  Monthly  at  Cooperstown,  New  York,  by  the 

Heating  and  Ventilating  Magazine  Company 

Executive  and  Editorial  Offices 
1123  Broadway,  New  York 

A.  S.  ARMAGNAC . President  and  Editor 

GUSTAVE  PETERSEN,  Secretary -Treasurer  and  Business  Manager 

European  Representative 

W.  G.  HOLLINWORTH,  38  Victoria  St.,  London,  S.  W.  1. 

Subscription . $2.00  per  year 

Canada . 2.25  per  year 

Foreign  Countries . 2.50  per  year 

Back  numbers  . 25  cents  each 


ONE  of  the  easiest  things  to  get  started  these  days 
is  an  argument  on  ventilation.  Men  otherwise 
well-balanced  and  cautious  in  their  expressions 
will  spring  to  the  rescue  of  their  pet  theories  on  this 
subject  with  an  enthusiasm  worthy  of  an  old-time 
religious  discussion.  And  yet  the  present  generation 
of  heating  engineers  has  more  than  once  had  to  swal¬ 
low  its  pride  and  virtually  admit  that  its  practice  was 
at  fault  or,  at  least,  in  need  of  drastic  revision.  All 
this  was  demoralizing  enough,  but  when  the  time  came 
that  the  experts  themselves  were  unable  to  agree  on 
the  newer  theories,  then  indeed  the  industry  was 
brought  face  to  face  with  a  difficult  dilemma.  It  must 
be  said  for  the  fan  manufacturers  that  they  have  never 
wavered  in  their  staunch  championing  of  the  “central 
fan  system,’'  and  whatever  new  princijiles  or  applica¬ 
tions  were  evolved,  no  oi)portunity  was  lost  to  demon- 
pirate  that  the  central  fan  .sy.stem  was  adequate  to 
meet  the  recjiiirements. 

At  the  very  time  when  the  opponents  of  accepted 
practice  in  mechanical  ventilation  were  delivering  their 
most  telling  blows,  two  events  may  be  singled  out  as 
going  far  to  crystallize  the  New  Thought  on  the  sub¬ 
ject.  One  was  the  ingenious  Synthetic  Air  Chart 
method  of  determining  good  ventilation,  which  will 
long  mark  the  impress  made  on  the  art  by  Doctor  E. 
X'ernon  Hill.  The  other  was  the  rebirth  of  the  unit 
blast  heater  idea.  On  these  two  factors  hangs  much, 
if  not  most,  of  the  laws  of  recirculation  and  the  proph¬ 
ets  of  smaller  units  in  ventilating  work.  W'e  might 
mention  ozone  as  a  third  factor,  but  this  is  a  later  de¬ 
velopment  and  there  will  he  time  enough  to  determine 
its  status  in  ventilation  when  it  has  had  a  more  ex¬ 
pended  trial. 

W  hat  has  transpired,  say,  during  the  past  ten  years, 
•s  epitomized  very  clearly  in  the  thoughtful  summary 


of  the  situation  presented  in  these  columns  last  month 
by  the  chief  mechanical  and  electrical  engineer  of  the 
Office  of  the  Supervising  Architect,  U.  S.  Treasury 
Department.  No  man’s  judgment,  even  yet,  may  be 
considered  final  in  the  classic  discussion  of  mechanical 
ventilation  and  this  fact  is  emphasized  in  the  comments 
aroused  by  Mr.  Thompson’s  paper.  But  the  fact  re¬ 
mains  that  Mr.  Thompson’s  presentation  is  that  of  a 
practical  man  facing  the  situation  as  it  exists  and  it  is 
altogether  likely  that  his  comments  will  have  a  pro¬ 
found  influence  in  helping  the  profession  to  adjust  its 
ideas  to  these  facts. 


Less  than  a  year  ago  the  point  was  advanced  bv  one 
fan  manufacturer  that  engineering  papers  were 
not  adopting  a  proper  attitude  towards  manu¬ 
facturers  of  ventilating  equipment  by  “exploiting’’  the 
unit  heater  in  comparison  with  the  central  fan  system. 
Manufacturers  of  unit  heaters  and  similar  apparatus, 
it  was  maintained,  are  prone  to  characterize  the  cen¬ 
tral  fan  system  as  “out-of-date  and  of  worthless  de¬ 
sign.”  This  attitude  seems  to  be  an  accompaniment  fre¬ 
quently  attending  the  development  of  any  radical 
variation  of  accepted  practice.  In  their  zeal  some  of 
the  unit  heater  advocates  have  drawn  the  deadly-parallel 
simile  with  scant  regard,  it  must  be  admitted,  for  the 
sensibilities  of  the  old-line  fan  manufacturers. 

But  what  has  happened?  Wdiere,  ten  years  ago,  the 
types  of  unit  heaters  could  be  counted  on  the  fingers  of 
one  hand,  today  we  see  them  multiplied  until  nearly  all 
of  the  leading  fan  manufacturers  are  equipped  to  sup¬ 
ply  them  on  demand.  Indeed,  so  significant  has  be¬ 
come  the  growth  of  unit  heaters,  especially  those  of 
the  fan  blast  type,  as  to  constitute  a  distinct  epoch 
in  the  industry.  W  hat  it  all  means  may  not  be  clear 
at  this  time,  but  it  is  certainly  a  factor  to  be  reckoned 
with  and  a  journal  which  purports  to  represent  the 
industry  and  fails  to  take  cognizance  of  their  existence 
could  hardly  escape  the  stigma  of  narrow-mindedness. 

Such  being  the  case,  a  responsibility  devolves  upon 
the  exploiters  of  the  unit  blast  heaters,  no  less  than 
upon  the  advocates  of  other  methods,  to  meet  the  ques¬ 
tions  very  properly  raised  as  to  the  capabilities  of  their 
apparatus,  the  j^rinciples  applied  in  their  design  and 
any  other  information  that  will  lead  to  a  correct  ap- 
])raisal  of  their  usefulness.  Let  us  look  at  all  the  facts, 
to  the  end  that  a  correct  judgment  may  be  formed  as 
to  the  place  these  appliances  should  occupy  in  the  venti¬ 
lating  field. 

In  an  eft'ort  to  throw  as  much  light  as  possible  on 
the  matter,  a  series  of  articles  will  be  presented  in  these 
columns,  commencing  next  month,  dealing  specifically 
with  the  ditTerent  types  of  unit  heaters  now  on  the 
market,  and  including  as  much  information  regarding 
each  tyi)e  as  can  be  obtained,  to  enable  the  engineering 
world  to  determine  how  far  these  units  fit  in,  not  with 
the  Old  Thought  or  the  New  Thought,  but  with  the 
Best  Thought  in  the  practice  of  ventilation. 
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CORRESPONDENCE 


"Where  We  Are  At  in  Present-Day  Ventilating 
Practice.” 

The  leading  article  in  your  issue  for  April,  by  Nelson  S. 
Thompson,  chief  mechanical  and  electrical  engineer  in  the 
Oftice  of  the  Supervising  Architect,  I'.  S.  Treasury  Department, 
is  one  which  is  hound  to  create  discussion,  in  view  of  the  con¬ 
clusions  which  Mr.  Thompson  reaches  and  the  importance  which 
will  he  placed  on  his  message,  in  consideration  of  the  fact  that 
he  has  for  some  time  been  responsible  for  the  design  of  all 
ventilation  schemes  used  in  Federal  Buildings  for  which  the 
Supervising  Architect’s  Oftice  is  responsible. 

Some  of  Mr.  Thompson’s  arguments  are  excellent,  but  his 
quotations  are  frequently  unfortunate  for  the  impression  they 
convey,  and  would  bear  some  investigation. 

The  faddists  we  have  always  with  us,  but  why  give  their 
outbursts  any  more  consideration  now  than  heretofore?  Mr. 
Thompson,  we  assume,  quotes  without  responsibility,  which  is 
a  dangerous  thing  to  do  when  quoting  from  people  who  have 
started  out  to  prove  something  and  are  not  hampered  by  facts. 

For  example,  much  is  made  of  Report  No.  68,  published  in 
February,  1918  by  the  Department  of  Health  of  the  City  of 
New  York,  being  a  report  on  “Class-Room  Ventilation  and 
Respiratory  Diseases  Among  School  Children,’’  by  Dr.  S. 
Josephine  Baker,  director,  Bureau  of  School  Hygiene. 

The  advocates  of  open-window  ventilation  have  been  using 
this  report  for  some  time  back  in  undertaking  to  prove  the 
fallacy  of  mechanical  ventilation,  and  as  a  result,  it  has  been 
fully  brought  out  that  if  these  tests  prove  anything,  it  is  the 
necessity  of  better  supervison,  or  of  a  law  compellng  the 
operation  of  the  ventilating  systems  provided  in  public  schools, 
whether  mechanical  or  otherwise.  It  has  been  reported  on  the 
best  authority  that  the  mechanically-ventilated  schools  on  which 
this  rcp<irt  is  based  were  not  the  latest,  or  even  recent  ex¬ 
amples  of  the  art,  and  that  there  were  no  steps  taken  to  see 
whether  the  fan  ventilating  systems  were  properly  operated  at 
the  time,  or,  in  fact,  that  they  were  operated  at  all. 

Personal  observations  in  schools  of  New^  York  City,  and  un¬ 
fortunately  of  other  cities,  make  it  very  doubtful  if  these 
systems  were  in  more  than  occasional  operation.  Dr.  E.' 
Vernon  Hill,  who  is  also  freely  quoted  by  Mr.  Thompson, 
took  issue  with  the  conclusions  of  Dr.  Baker’s  report,  in  an 
article  in  the  November,  1918  issue  of  The  Heating  .and 
Vextii..\ti.\(;  M.agazine. 

The  Detroit  School  Tests. 

On  the  other  side  of  the  argument  is  the  test  made  in  De¬ 
troit  on  two  duplicate  school  buildings  between  open-window 
and  mechanical  ventilation,  with  each  one  operated  to  the  best 
possible  advantage,  and  which  showed  results  clearly  in  favor 
of  fan  ventilation. 

Mr.  Thompson  quotes  Dr.  Geo.  T.  Palmer,  of  the  Detroit 
Department  of  Health,  whose  conclusions  are  based  on  this 
same  study  which  Dr.  Baker’s  report  covers.  Dr.  Palmer  dis¬ 
regards  the  results  of  the  test  in  the  Detroit  schools,  and  the 
fact  that  the  Board  of  Health,  of  which  he  is  a  member,  ap¬ 
proves  the  fan  ventilation  .system  as  used  in  Detroit. 

Control  of  Ventil.ating  by  Teachers. 

The  writer  agrees  with  Mr.  Thompson  that  the  teachers  in 
our  public  schools,  particularly  in  the  grade  schools,  are  al¬ 
most  sure  to  express  criticisms  of  the  standard  fan-blast  type 
of  heating,  with  automatic  temperature  control,  but  should  we 
take  this  as  competent  evidence?  Is  not  this  attitude  largely 


psychological?  Here  is  a  teacher  of  more  or  less  sedentary 
habits  in  a  room  wdth  40  or  50  young  and  active  children. 
Who  should  be  considered,  the  teacher,  or  the  children?  Can 
you  imagine  the  results  if  the  temperature,  humidity,  and  air 
circulation  of  a  dozen  school  rooms  were  left  solely  in  the 
hands  of  as  many  different  teachers? 

The  nature  of  the  profession  is  such  that  each  teacher  has 
a  tendency  to  become  autocratic,  and  things  with  which  she  is 
concerned,  but  which  are  beyond  her  control,  are  quite  apt 
to  be  the  subject  of  criticism.  ITi fortunately,  criticism  of  the 
operation  of  mechanical  ventilating  systems  in  practice  is  too 
often  merited,  but  the  remedy  lies  in  preventing  by  public 
sentiment  backed  by  law  the  neglect  and  disuse  of  ventilating 
systems. 

Teachers  as  I.xsuraxce  Risks. 

.\nother  quotation  is  from  Dr.  William  E.  Watt,  in  the 
“Nation’s  Health,’’  to  the  effect  that  “Few  teachers — very  few 
— are  sound  after  20  years  in  school  air. — Life  insurance  com¬ 
panies  put  teaching  down  as  a  hazardous  occupation,  next  to 
saloon-keeping  and  marble  cutting.’’  Recent  inquiry  of  the 
actuaries  of  one  of  our  largest  insurance  companies  failed  to 
disclose  that  the  last  statement  is  true.  W’hat  proportion  of 
teachers  are  sound  after  20  years  of  teaching  I  do  not  know, 
and  I  wonder  on  what  authority  Dr.  Watt  makes  his  state¬ 
ment,  but  whether  the  unsoundness  is  due  to  the  quality  of  air, 
or  to  something  else,  would  be  difficult  to  prove.  Dr.  Watt, 

I  am  informed,  has  something  to  sell,  a  s’o-called  system  of 
school  ventilation,  which  combines  open  windows  with  other 
features. 

Mr.  Thompson  points  out  that  the  pupils  are  in  the  class¬ 
rooms  only  about  850  hours  out  of  a  total  of,  say,  6000  hours 
in  the  school  year,  and  questions  the  wisdom  of  providing 
theoretically  perfect  conditions  for  this  small  portion  of  the 
time,  in  the  hope  of  benefiting  the  child.  Is  it  not  strange 
that  this  same  small  proportion  of  the  time  should  so  seriously 
affect  the  teachers? 

Use  of  Air  W  ashers  in  Recirculating  Air. 

Another  quotation  is  from  tests  of  recirculated  air  made  by 
Professor  G.  L.  Larsen.  (See  Journal  American  Society  of 
Heating  and  Ventilating  Engineers,  October,  1915.)  '  Among 
Professor  Larsen’s  conclusions  in  reference  to  the  use  of  an 
air  washer,  was  that  when  air  is  recirculated  within  a  building, 
the  air  washer  absorbs  a  considerable  amount  of  carbon  diox¬ 
ide.  Another  was  that  the  air  washer  is  quite  efficient  as  a 
dust  remover,  but  does  not  remove  bacteria,  and  a  third  re¬ 
sult  is  that  with  outside  temperatures  averaging  around  30“  F., 
a  relative  humidity  of  60%  in  the  rooms  caused  no  trouble  with 
condensation  on  the  walls  and  windows  at  a  room  temperature 
of  65“  F. 

These  results  do  not  agree  with  more  recent  data,  probably 
on  account  of  the  improvement  in  the  design  of  instruments 
for  such  work.  Perhaps  Professor  Larsen  would  prefer  to 
correct  them  now.  WTth  single  sash  and  indoor  temperature 
of  65“  F.,  with  30“  F.  outdoors,  the  highest  relative  humidity 
which  would  not  cause  condensation  on  the  windows  would 
be  55%.  Carbon  dioxide  gas  is  soluble,  but  with  recirculated 
water,  the  saturation  point  would  soon  be  reached.  There  are 
a  number  of  very  authentic  reports  on  the  efficiency  of  an  air 
washer  as  a  bacteria  remover.  I  will  quote  only  Dr.  E.  Ver¬ 
non  Hill’s  statement  in  the  Journal  of  the  American  Society 
of  Heating  and  Ventilating  Engineers  of  March,  1922,  page'244 
“We  find  that  the  reduction  in  the  number  of  bacteria  coming 
from  a  washer  is  usually  proportional  to  the  reduction  in  dust — 
in  a  properly-designed  washer  we  get  a  reduction  perhaps  of 
90%  under  standard  conditions,  and  in  the  bacteria  removal  pos¬ 
sibly  the  same  amount.” 

With  most  of  Mr.  Thompson’s  own  conclusions  the  well- 
informed  ventilating  engineer  will  have  no  quarrel.  It  is 
rather  with  the  indiscriminate  use  of  published  statements 
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which  are  supported  by  insufficient  data  and  the  failure  to 
emphasize  the  real  point,  which  is  that  no  ventilating  system 
can  be  effective  unless  used.  We  will  all  agree  wdth  Mr. 
Thompson  that  open-window  ventilation  is  adequate  for  any 
apartment  not  occupied  more  densely  than  one  person  in  1900 
cu.  ft.  of  space,  providing,  of  course,  that  there  is  no  machin¬ 
ery  or  process  which  sets  up  conditions  requiring  something 
more  effective.  Mr.  Thompson  evidently  offers  the  direct-in¬ 
direct  system  for  heating  school  rooms  as  a  less  effective,  but 
cheaper  one  than  the  split  system  with  direct  radiation  and 
fan  ventilation.  The  conclusions  of  Dr.  E.  Vernon  Hill’s  re¬ 
port  in  the  January  issue  of  The  He.mint.  .\nd  Ventil.^ting 
M.\c..\zixe,  are  unfavorable  to  this  opinion.  Mr.  Thompson 
states  certain  conditions  which  he  considers  can  be  obtained 
during  70%  of  the  heating  season  with  a  direct-indirect  system 
if  properly  operated.  Certainly  these  conditions  may  be  ob¬ 
tained  during  100%  of  the  heating  season  in  a  mechanically- 
ventilated  school,  with  less  attention,  and  with  greater  cer¬ 
tainty. 

C.  Booth, 

Vice-President,  Birffalo  Forge  Company. 

Buffalo,  X.  Y. 


Distinctions  in  Air  Conditioning  Patents. 

Editor  Heating  and  Ventilating  M.\gazine; 

In  The  Heating  and  Ventil.^ting  M.\g.\zine  for  January 
there  is  an  article  on  “Novel  Scheme  for  regulating  Humidity 
in  Airplane  Propeller  Factory,”  by  A.  C.  Knauss,  assistant 
engineer  of  the  U.  S.  Forest  Products  Laboratory.  It  will  no 
doubt  be  of  interest  to  you  and  your  readers  to  know  that  the 
scheme  or  system  of  humidity  control  outlined  by  Mr.  Knauss 
is  covered  by  U.  S.  patent  854270,  dated  May  21,  1907,  and  is  the 
property  of  the  Buffalo  Forge  Company.  This  patent  has 
always  been  known  as  the  “dewpoint  method  of  humidity  con¬ 
trol.”  The  following  brief  excerpts  of  the  claims  suffice  to 
show  the  nature  of  the  patent: 

“  .  .  .  method  of  regulating  the  absolute  humidity  of  the 

air,  consisting  in  sprajing  into  the  air.  water  heated  to  a  tem¬ 
perature  above  that  of  the  air  and  below  the  boiling  point, 
separating  the  free  water  from  the  air  and  regulating  the  tem¬ 
perature  of  the  water  by  means  controlled  by  the  temperature 
of  the  humidified  air.” 

.And  also  a  .  .  .  “method  of  regulating  the  relative 
humidity  of  air,  consisting  in  saturating  the  air  with  vapor  by 
causing  an  intimate  contact  of  the  air  with  water — regulating 
the  temperature  of  the  water  by  a  thermostatic  device  influ¬ 
enced  by  the  humidified  air,  and  then  changing  the  temperature 
of  the  air.” 

This  patent,  you  will  note,  covers  essentially  the  same  method 
as  outlined  by  Mr.  Knauss.  There  is  nothing  new  or  novel 
about  the  dewpoint  system  of  humidity  control.  We  and  our 
associates,  the  Carrier  .Air  Conditioning  Company  of  .America, 
have  been  using  this  method  for  fifteen  years.  Due  to  the 
broad  nature  of  the  claims,  as  well  as  those  of  other  patents 
covering  air  washers,  humidifiers  and  dehumidifiers,  we  have 
been  successful  in  establishing  the  largest  air  conditioning  busi¬ 
ness  in  this  countn.'. 

The  dewpoint  control  patent  has  been  broadly  sustained  in 
our  higher  courts.  We  believe  that  the  impression  conveyed 
in  Mr.  Knauss’s  paper  should  be  corrected,  at  least  so  far  as 
novelty  of  the  method  is  concerned.  The  control  of  relative 
humidity  in  a  factor>-,  a  public  building  or  a  drj’  kiln  by  the  con¬ 
trol  of  the  absolute  humidity  at  a  predetermined  temperature  is 
undoubtedly  the  simplest  possible  means  of  obtaining  this 
essential  result ;  it  has  been  extensively  and  continuously  ad¬ 
vertised  and  used  by  this  company,  and  infringements  have 
been  successfully  prosecuted  in  the  U.  S.  courts. 

Buffalo  Force  Company. 


In  a  communication  received  from  Carlile  P.  Winslow,  di¬ 
rector  of  the  Forest  Products  Laboratory,  in  Madison,  Wis. 
regarding  the  foregwng,  he  states: 

“We  have  known  of  the  Carrier  patent  to  which  you  refer 
(U.  S.  No.  854270)  for  a  number  of  years.  It  was,  in  fact,  in 
Mr.  Tiemann’s  mind  when  he  drew  up  the  specification  for 
United  States  patents  963,832  of  July  12,  1910,  and  981,818  of 
January  17,  1911,  both  of  which  were  issued  to  him  and  dedi¬ 
cated  to  the  public.  The  mechanism  described  in  Mr.  Knauss’s 
article  operates  under  these  patents  and  does  not,  we  believe,  in¬ 
fringe  the  Carrier  patent  since  the  water  used  in  the  operation 
is  always  cooler  than  the  air  coming  in  contact  with  it,  whereas 
in  all  of  Mr.  Carrier’s  claims  it  is  specifically  stated  that  the 
water  is  to  be  hotter  than  the  air  coming  in  contact  with  it. 


Efficiency  of  Injected  Blasts  for  Inducing  Air  Flow. 

Editor  Heating  and  Ventilating  Magazine: 

In  The  He-A-Ting  .and  Ventilating  Magazine  for  March, 
1922,  you  have  an  article  on  Page  40  by  Mr.  Thomas  Chester, 
discussing  induced  air  flow  by  injected  blasts.  In  this  article 
he  infers  that  an  efficiency  of  50%  can  be  secured  from  the 
Venturi  type  of  ejecting  chamber.  I  should  like  to  ask  what 
is  his  basis  for  making  this  statement.  I  know  that  some  tests 
were  run  by  one  of  the  men  connected  with  Henry  L.  Doherty 
Co.  some  years  ago  and  an  efficiency  of  3%  was  found.  I  have 
recently  had  a  series  of  tests  run  myself  and  find  that  this 
figure  of  3%  may  be  bettered  slightly,  but  only  by  a  few  per 
cent,  and  this  has  been  confirmed  recently  by  reports  of  some 
further  tests. 

Our  experiments  indicate  that  the  method  of  handling  air 
by  means  of  injected  blasts  is  an  extremely  inefficient  one  and 
its  use  should  be  discouraged  in  every  possible  case.  I  thought 
that  you  would  be  interested  in  having  this  called  to  your 
attention. 

A.  G.  Christie. 

Johns  Hopkins  University, 

Department  of  Engineering, 

Baltimore.  Md. 

In  regard  to  the  remarks  of  Professor  Christie,  it  should  be 
pointed  out  that  the  efficiency  of  a  portion  only  of  the  equip¬ 
ment  is  referred  to  when  it  is  stated  that  an  efficiency  of  50% 
can  be  obtained  with  the  complete  outfit.  The  statement  is 
made  also  that  50%  would  be  somewhat  high  for  a  mixing 
chamber  or  Venturi  orifice.  From  the  example  given  it  is 
recommended  that  the  injected  blast  be  40%  in  excess  of  the 
induced  current,  or  exhaust  capacity,  required. 

The  static  pressure  of  the  injected  blast  was  given  as  three 
times  that  of  the  induced  current.  Multiplying  1.4  by  3  gives 
4.2,  that  is  to  say,  the  injected  blast  is  intentionally  figured  at 
4.2  times  the  energy  of  the  induced  current. 

On  this  basis  and  allowing  the  efficiency  of  the  fan  handling 
injected  air  as  70%,  an  overall  efficiency  of  16.7%  is  found  to 
be  obtainable  with  a  well-designed  outfit.  If  the  apparatus  used 
by  Professor  Christie  was  only  capable  of  giving  an  efficiency 
of  3%,  he  would  likely  find  it  of  benefit  to  try  some  experi¬ 
ments  with  apparatus  designed  according  to  the  sketch  which 
accompanied  the  original  article. — Thomas  Chester. 


Explains  Steam  Heating  Service  Charge. 

The  Illinois  Public  Utilities  Commission  points  out  that  the 
service  charge  which  each  consumer  pays  to  a  steam-heating 
utility,  when  added  to  that  which  every  other  consumer  pays, 
will  give  a  total  that  is  equal  to  the  fixed  charges  on  the  prop¬ 
erty  devoted  to  steam-heating  service.  The  service  charge 
does  not  pay  anything  toward  the  upkeep  of  the  system,  for  this 
expense  is  included  in  the  rate  fixed  for  steam  sold. 
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CHATS  WITH  UNCLE  BEN 


Chimneys. 

Uncle  Ben  came  to  the  annual  meeting  of  the  heating  engi¬ 
neers  iii  New  York  and  I  had  breakfast  with  him  one  morning 
at  the  Pennsylvania.  He  says  out  his  way  just  now  every¬ 
body  thinks  we  are  having  hard  times.  Uncle  Ben  says  it  is  a 
state  cf  mind  before  it  is  a  condition.  “The  world  is  going 
right  along — people  are  being  born  and  people  are  dying — 
people  are  eating  and  people  are  wearing  clothes.  Old  fellows 
like  me  remember  back  in  the  years  1900-1914  when  the  fellow 
who  got  anywhere  in  the  heating  business  was  down  at  7  ;30 
in  the  morning  and  stayed  until  6  P.  M.,  and  often  until  11  P.  M. 
That  fellow  won  out  when  he  did  win  out,  by  hard  work  and 
by  having  and  using  brains  above  the  average  level  of  his 
competitors.” 

Uncle  Ben  says  he  believes  he  has  proved  personally  that  a 
normal  man,  willing  to  work  and  save,  standing  on  his  own  bot¬ 
tom,  has  just  as  good  a  chance  today  in  this  country  as  he  ever 
had,  maybe  better.  “The  first  fellows  who  cut  out  the  easy 
hours — big  profit — high  overhead — no  competition  ideas  of  the 
war  time,  will  be  rewarded,”  says  Uncle  Ben. 

Then  the  old  man  got  to  talking  about  his  four  sons,  Sher¬ 
man  and  Grant,  Lee  and  Jackson.  The  old  man  gave  each 
boy  a  home  as  each  one  grew  up.  I’ll  let  him  tell  the  story. 

“The  house  I  gave  Sherman  had  a  chimney  60  ft.  tall,  lined 
with  glazed  tile  and  tight  as  a  drum,  I  put  a  strainer-type 
boiler  in  that  house — I  mean  one  of  those  that  have  a  rather 
small  grate  surface  burning  at  high  speed,  with  a  large  fuel- 
storage  capacity  and  an  ultimate  down-shoot  to  the  chimney, 
which  seems  to  cause  the  heat  to  stay  in  the  fire  and  strain 
off  the  rather  cool  products  of  combustion.  Sherman,  the  old¬ 
est  and  first  to  leave  me,  sure  did  brag  about  that  boiler,  and  I 
guess  it  was  a  pretty  good  job,  because  he  generally  burns 
only  12  tons  of  coal. 

“Then  came  along  Grant,  and  he  had  to  have  a  bungalow,  and 
the  boy  spent  so  much  on  the  lot  that  we  rather  skinned  the 
house  and  had  only  a  30-ft.  brick,  plastered  chimney  with 
4-in.  walls.  Of  course  he  was  sold  by  Sherman  on  the  efficient 
strainer-type  boiler.  But  the  job  proved  to  be  anything  but 
efficient !  Sherman  and  Grant  scrapped  all  winter  about  it. 
Grant  burned  soAiething  like  10  tons  of  coal  and  couldn’t  keep 
warm.  He  claimed  that  he  couldn’t  burn  enough  coal  to  get 
warm,  so  they  added  some  sections  to  the  boiler.  Then  they 
complained  of  coal  gas  in  the  house,  and  every  cold  snap  Grant 
and  his  little  bride  came  over  and  stayed  with  Papa.  I 
figured  maybe  we’d  have  to  do  something  about  it  if  thej' 
should  catch  a  baby  in  that  house. 

“So  when  Lee  got  married  nothing  would  do  but  that  the 
Sherman  boiler  was  condemned,  and  though  his  house  was  just 
like  Sherman’s  and  had  a  good  chimney,  he  put  in  one  of  these 
boilers  with  a  great  big  grate,  an  inverted  bridge  wall  and 
mighty  little  heating  surface  between  the  grate  and  the  chimney. 
Lee  claimed  that  Sherman’s  job  must  be  a  fluke  because  it 
didn’t  check  up  against  the  same  boiler  in  Grant’s  house,  so 
he’d  try  this  widely-advertised  new  boiler,  especially  as  he 
could  buy  more  catalogue  rating  for  the  same  money. 

“Well,  Lee  burned  between  24  and  25  tons  of  coal,  and  com¬ 
plained  all  winter  about  being  cold.  His  wife  and  the  hired 
girl  were  both  worn  out,  come  Spring,  from  chasing  down 
cellar  to  tend  the  fire.  Lee  also  added  some  sections  until  his 
rated  boiler  capacity  was  double  the  actual  radiation,  and  it 
became  still  harder  to  keep  the  grates  under  the  inverted  bridge 
wall  from  leaking  cold  air. 

“Then  little  Jackson  brought  his  troubles  to  me  and  we  talked 
It  over  together.  When  his  modest  bungalow  was  built  we 


finally  got  wise  to  the  fact  that  primarily,  if  we  would  heat 
something  we  must  arrange  to  burn  enough  fuel.  If  we  have 
too  much  heat-absorbing  surface  for  the  chimney  we  can’t  burn 
enough  fuel  to  heat  the  absorbing  surface  and  get  into  other 
troubles,  and  if  we  don’t  have  enough  heat-absorbing  surface 
to  correspond  with  the  chimney,  we  burn  too  much  fuel  and  get 
into  still  other  troubles. 

“Jackson  and  I  decided  that  for  the  low  chimney  of  his  little 
house  we  ought  to  use  an  up-draft  boiler  with  little  resistance 
to  the  flow  of  the  gases,  even  though  it  should  be  rather  de¬ 
ficient  in  heat-absorbing  surface.  Last  winter  Jack  pulled 
through  on  7  tons  of  coal,  and  his  home  was  warm  and  happy 
all  the  time. 

“I  am  having  Lee  and  Grant  trade  boilers  this  summer,  at 
the  same  time  leaving  out  the  extra  sections  which  they  have 
found  didn’t  help.  We  think  we  have  solved  the  boiler  troubles 
for  the  family,  and  I  pass  it  on  for  what  it’s  worth. 

“You  get  the  draft  pressure  your  chimney  will  tote  and  you 
buy  your  boiler  accordingly.  No  boiler  that  I  have  ever  heard 
of  is  equally  good  for  different  drafts  or  fuels.  The  very  thing 
that  makes  it  good  for  one  condition  condemns  it  for  another 
condition.  I  am  also  about  ready  to  say  in  a  very  general  way 
that  any  combustion  chamber  which  is  best  for  coal  is  therefore 
not  best,  or  probably  even  tolerable  for  gas,  and  any  boiler 
tolerable  for  gas  is  probably  far  from  desirable,  for  oil.  Don’t 
make  any  mistake  about  that.” 


LEGAL  DECISIONS 


Heating  Utilities  Cannot  be  Compelled  to  Operate  at 

a  Loss. 

The  Supreme  Court  of  the  United  States  has  held  that  a 
State  has  no  power  to  compel  a  corporation,  engaged  in  operat¬ 
ing  a  public  utility,  to  serve  the  public  without  a  reasonable  com¬ 
pensation.  If  the  corporation  is  required  by  any  act  or  proceed¬ 
ing  to  devote  to  the  public  the  use  of  its  property  without  com¬ 
pensation,  it  has  been  deprived  of  its  property  and  of  the  equal 
protection  of  the  law.  When  a  public  utility  corporation  is 
engaged  in  furnishing  to  the  public  through  various  departments 
of  its  business  different  kinds  of  service,  it  cannot  be  compelled 
to  carry  on  a  branch  of  its  business  which  furnishes  one  kind  of 
such  service  at  a  loss,  even  though  at  the  same  time  its  whole 
business  may  be  conducted  at  a  profit. 

The  Illinois  Supreme  Court  applied  these  principles  in  the 
case  of  McCarmel  Public  Utility  &  Service  Co.  v.  Public 
Utilities  Commission,  130  N.  E.,  693,  where  the  company  ap¬ 
pealed  from  the  dismissal  of  its  petition  for  permission  to 
abandon  its  heating  service  in  the  city  of  McCarmel.  The 
company,  though  authorized  by  its  charter  to  furnish  heat  to  the 
public,  was  not  bound  to  do  so.  Having  engaged  in  that  service, 
it  became  subject  to  the  supervision  of  the  Public  Utilities  Com¬ 
mission,  as  provided  in  the  Public  Utilities’  Act. 

The  evidence  taken  by  the  Commission  indicated  that  the 
heating  plant  was  practically  worthless;  that  to  enable  it  to  ren¬ 
der  satisfactory  service  during  the  season  would  require  sub¬ 
stantially  its  entire  reconstruction,  at  an  expenditure  of 
$100,0(K) — an  amount  equal  to  the  value  of  the  plant — and  that  the 
plant  would  not  then  pay  for  its  operation  and  any  return  on 
the  investment.  It  was  held  that  such  a  condition  would  jus¬ 
tify  the  company  in  abandoning  the  service.  It  was  held  that 
an  order  requiring  the  company  to  operate  the  plant  temporarily 
while  an  investigation  was  pending  might  have  been  made,  but 
that  an  order  without  investigation  by  the  Commission  was 
'not  reasonable,  but  amounted  to  requiring  the  utility  to  devote 
its  property  to  the  public  use  without  regard  to  compensation. 
The  cause  was  therefore  remanded  for  a  further  hearing  by 
the  Commission. 
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SERVICE  DEPARTMENT 


A  Water  Heater  Problem, 

Qi  EsTiox :  VVe  have  installed  a  heater  rated  by  the  makers  to 
deliver  2000  gal.  of  water  per  hour  at  180°,  using  sufficient  steam 
at  .K)  lbs.  pressure.  The  heater  has  storage  capacity  of  1000 
gal.  and  contains  a  coil  of  copper  U-tubes  (about  20  tubes) 
with  a  5-in.  steam  inlet  bushed  2^  in.  and  usual  drip  for  return 
to  boiler. 

V\'e  have  located  bottom  of  heater  about  2  ft.  above  water¬ 
line  of  boiler  (50  H.  P.)  with  air  valve  and  vacuum  breaker  on 
steam  chamlier.  We  rely  on  the  air  valve  to  free  heating  sur¬ 
face  from  air,  and  on  vacuum  breaker  to  admit  air  so  that  con¬ 
densation  may  flow  by  gravity  to  boiler. 

We  burn  about  4000  lbs.  of  coal  per  40  hours  or  about 
100  lbs.  of  coal  per  hour,  but  cannot  get  anything  like  full 
rated  amount  of  hot  water  from  heater.  With  steam  valve  in 
line  to  heater  open  wide,  we  cannot  maintain  30  lbs.  pressure 
tin  the  boiler. 

Is  the  elevation  of  the  heater  above  the  water-line  great 
enough  to  secure  gravity  return  of  condensation  to  boiler?  At 
what  steam  pressure  should  the  best  results  be  expected?  Should 
a  larger  or  smaller  steam  inlet  be  provided?  How  many  gal¬ 
lons  of  water  should  we  secure  at  180°  with  steam  generated  by 
burning  of  4(X)  lbs.  of  coal  per  hour? 

We  have  another  steam  outlet  on  opposite  side  of  boiler 
also  2Yi  in.  Would  you  advise  connecting  this  also  to  5-in. 
steam  inlet  to  heater? 

Inasmuch  as  large  quantities  of  water  are  drawn  at  about 
50  lbs.  pressure  for  washing  purposes  it  has  been,  suggested  that 


ARR.\xr.EMENT  OF  WATER  SERVICE  HEATER  WHICH 
DOES  NOT  MAINTAIN  RATING. 

lietter  results  would  be  obtained  and  tubes  kept  free  from  con¬ 
densation  if  condensation  were  taken  from  receiver  and  dis¬ 
charged  through  a  suction  tee  to  hot  water  line  flowing  to 
washers.  The  doubtful  element  consists  in  the  question  as  to 
whether  or  not  the  hot  water  under  city  pressure  (50  lbs.) 
passing  through  suction  tee  would  pull  condensation  from  re¬ 
ceiver  and  elevate  it  about  8  ft.  discharging  to  washers  under 
no  head  except  friction  in  pipe.  This  arrangement  works  per¬ 
fectly  where  hot  water  and  condensation  after  coming  to¬ 
gether  at  suction  tee  do  not  have  to  be  elevated  and  where, 
as  in  one  case,  the  elevation  is  about  half  that  of  the  present 
installation.  We  look  forward  to  your  advice  in  the  columns 
of  your  publication. 

Answer:  A  heater  rated  by  any  reputable  maker  to  heat  2000 
gal.  of  water  per  hour  taken  from  the  main  at  the  usual  tem¬ 
perature,  to  a  temperature  of  180°  F.,  would  undoubtedly  per¬ 
form  in  accordance  with  its  rating  if  properly  connected  and 
supplied  with  sufficient  steam.  Under  normal  conditions  a 
heater  designed  for  a  5-in.  steam  inlet  should  have  a  5-in.  steam 


supply  pipe  running  to  it.  unless  considerable  drop  in  pressure, 
due  to  friction  in  the  pipe  line,  is  permissible.  Apparently  a 
2j4-in.  pipe  would  conduct  sufficient  steam  at  30  lbs.  pressure  to 
heat  2000  gal.  of  water  per  hour  without  the  velocity  being 
excessive  and  the  pressure  drop  too  great,  if  the  return  to  the 
boiler  were  made  mechanically.  With  the  bottom  of  the  heater, 
however,  2  ft.  above  the  waterline  of  the  boiler  the  pressure 
drop  in  a  2j4-in.  pipe  line,  with  steam  at  30  lbs.  pressure,  would 
be  several  pounds  and  in  this  case  obviously  condensation  would 
not  return  to  the  boiler  by  gravity  in  a  satisfactory  manner. 

Usually  a  50  H.  P.  boiler,  regardless  of  type,  is  not  fired  in 
the  most  economical  manner,  and  to  heat  2000  gal.  of  water  per 
hour  from  45°  to  180°  would  require  the  burning  of  nearly 
300  lbs.  of  coal  per  hour.  If  the  correspondent  burns  only 
100  lbs.  of  coal  per  hour,  he  can  hardly  expect  to  get  much  more 
than  one-third  of  the  rated  capacity  of  the  heater,  assuming 
that  the  returns  flow  back  to  the  boiler  by  gravity,  leaving  the 
tubes  reasonably  free  from  condensation  so  that  a  high  effi¬ 
ciency  will  be  passed  from  the  steam  in  the  tubes.  Inasmuch  as 
the  heater  has  a  condensing  capacity  nearly  twice  as  great  as  the 
steam  which  can  be  supplied  to  it  with  the  boiler  in  question, 
it  is  not  surprising  that  30  lbs.  pressure  cannot  be  maintained 
on  the  boiler  when  steam  is  flowing  to  the  heater. 

Difficulties  in  Returning  Condensation  to  Boiler. 

It  is  doubtful  if  a  satisfactory  return  of  condensation  to  the 
boiler  by  gravity  would  be  possible  with  a  difference  in  eleva¬ 
tion  between  the  water-line  of  the  boiler  and  heater  in  less  than 
30  ft.,  if  the  heater  is  operated  with  steam  at  30  lbs.  pressure. 
With  the  heater  located  2  ft.  above  the  water-line,  probably  the 
best-operating  results  will  be  obtained  with  a  boiler  pressure 
not  exceeding  1  lb.  on  the  boiler.  In  this  case,  however,  the 
full  5-in.  steam  line  should  be  carried  from  boiler  to  heater. 

The  correspondent's  question  as  to  how  many  gallons  of  water 
will  be  heated  to  180°,  presumably  from  city  main  temperature, 
with  steam  generated  by  burning  400  lbs.  of  coal  per  hour  would 
be  answered  as  probably  about  28(X).  .  Evidently,  however,  the 
correspondent  intended  to  use  some  other  amount  than  400  lbs. 
of  coal  per  hour,  as  this  does  not  check  with  any  amount  re¬ 
ferred  to  elsewhere. 

Undoubtedly  the  correspondent’s  inquiry  as  to  combining 
both  2vS-in.  outlets  from  the  boiler  should  be  answered  in  the 
affirmative.  It  is  evident  from  statements  that  the  operating 
steam  pressure  is  not  maintained  at  30  lbs.  and  is  probably  quite 
low.  Under  these  conditions  a  steam  supply  larger  than  the 
2j4  in.  originally  provided  is  desirable.  The  two  2j4-in.  outlets 
from  the  boiler  might  be  combined  in  one  line  3J4  in.  or  larger, 
running  to  the  heater. 

In  regard  to  the  use  of  a  suction  tee  to  eject  condensation 
from  the  receiver,  this  method  would  undoubtedly  be  success¬ 
ful,  providing  the  condensation  in  the  receiver  is  not  at  a 
temperature  so  high  as  to  vaporize  at  the  lower  pressure  induced 
by  the  suction  tee.  Inasmuch  as  the  heating  element  is  much 
larger  than  required,  doubtless  the  temperature  of  condensa¬ 
tion  is  considerably  below  200°  and  the  suction  tee  should  work 
to  advantage  in  pulling  the  condensation  from  the  receiver. 
Care  must  be  taken,  however,  that  no  air  leaks  occur  at  or 
near  the  tee  as  it  takes  but  a  small  air  inlet  to  make  a  suction 
tee  ineffective.  Probably  the  least  costly  and  satisfactory  means 
of  getting  the  return  to  the  boiler  would  be  through  the  use 
of  a  belt-driven  boiler-feed  pump. 

The  writer  has  seen  suction  tees,  like  that  illustrated  in  the 
sketch,  used  successfully  under  similar  conditions,  but  believes 
that  it  will  fail  to  perform  if  condensation  is  too  hot. 
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Hot  Water  Circulation  in  a  Gravity 
Heating  System. 

Qukstion:  I  am  told  that  where  two 
radiators  are  connected  above  each  other 
on  the  same  risers  on  a  water  heating 
system,  the  water  will  circulate  most 
rapidly  through  the  lower  radiators  on 
account  of  the  greater  pressure  of  the 
water.  Is  this  correct?  It  is  contrary  to 
theory  I  have  studied.  Why  should  the 
pressure  affect  the  circulation?  I  am  told 
that  in  a  six-story  building,  difficulty  was 
experienced  in  circulating  water  to  the 
top  floor  because  the  high  pressure  on 
the  lower  radiators  caused  the  water  to 
short  circuit  through  these  radiators, 
even  though  passage  to  them  was  con¬ 
stricted. 

Answer;  There  seems  always  to  have 
been  something  verging  on  the  myster¬ 
ious  as  to  just  why  water  circulates  in  a 
water  heating  system ;  at  least,  myster¬ 
ious  things  seem  to  happen  and  the  ex¬ 
planations  offered  by  many  otherwise 
well-informed  persons  are  very  interest¬ 
ing,  if  not  always  instructive. 

It  will  be  interesting  to  digress  for  a 
moment  and  discuss  just  why  the 
water  does  circulate.  There  are  just 
two  fundamental  causes — phenomena  we 
might  say — that  produce  circulation  in  a 
gravity  system.  These  two  causes  are 
the  phenomena  of  expansion  due  to  the 
rise  in  temperature  of  the  water  and 
plain  old-fashioned  gravity  or  weight, 
which  is  the  measure  of  gravity. 

There  are,  it  must  be  admitted,  a  mul¬ 
titude  of  baffling  and  apparently  complex 
disturbances  and  conflicts  that  rise  up  to 
perplex  us,  but  if  the  investigator  will 
keep  clearly  in  his  mind  these  two  fun¬ 
damentals  and  will  come  to  believe  that 
whatever  troubles  do  arise  can  be  reduc¬ 
ed  in  the  end  to  these  two  terms,  half 
his  battle  wdll  be  won  and  his  “hot  wa¬ 
ter”  troubles  will  be  on  a  fair  way  toward 
solution. 

THE  PRINCIPLE  OE  HOT  W.^TER 
CALCULATION. 

Let  US  imagine  the  simplest  circulating 
system  of  which  we  can  conceive.  Fig. 
1  shows  such  a  system  in  cross  section. 
It  is  simply  a  circular  tube  or  pipe  with 
an  enlargement  at  the  top  to  serve  as 
an  expansion  chamber.  The  system  con¬ 
tains  everything  necessary  for  a  circulat¬ 
ing  system  with  no  complications  to  dis¬ 
tract  our  thoughts.  Suppose  now  w'e  fill 
this  system  with  cold  water  up  to  the 
line  wl.  Nothing  happens,  the  water 
remains  motionless  and  the  surface  or 
water  line  stands  at  wl.  Now  suppose 
we  apply  heat  to  that  portion  of  the  sys¬ 
tem  between  the  points  a  and  b.  It  is 
well  known  that  water  expands  when 
heated  and  it  would  expand  in  every  di¬ 
rection  if  free  to  do  so.  Being  restrict¬ 
ed  by  the  tube  it  can  expand  upw'ard  and 
downward  only.  It  will  be  fair  to  as¬ 
sume  that  the  heated  portion  has  ex¬ 
panded  upward  to  A  and  downward  to 
B. 

We  can  assume  that  as  yet  no  circula¬ 
tion  has  taken  place.  The  total  volume 
of  wattr  has  increased  but  the  increase 
in  volume  has  occurred  only  on  the  left 
side  of  the  circuit,  that  is  to  the  left  of 


the  center  line  CC.  This  increase  in  vol¬ 
ume  must  have  been  accompanied  by  a 
decrease  in  density  or  weight  per  unit  of 
water  heated.  This  loss  of  weight  ob¬ 
viously  is  equal  to  the  amount  of  water 
between  the  old  and  the  new  water  lines 
in  the  expansion  chamber  or  between  wl 
and  WL.  Since  the  water  on  the  right 
side  of  the  circuit  has  not  expanded,  it 
must  be  heavier  than  the  water  on  the 
left  side  by  exactly  this  amount.  We 
must,  therefore,  have  motion  or  circula¬ 
tion  in  the  direction  indicated  by  the  ar¬ 
rows  until  equilibrium  is  established  or 
until  the  forces  (weights  in  this  case) 
on  either  side  of  the  circuit  have  become 
equal.  The  water  in  the  system  will  then 
come  to  rest.  The  force  which  produced 
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FIG.  1.— ILLUSTRATION  OF  PRIN¬ 
CIPLE  OF  HOT  WATER 
CIRCULATION. 

this  motion  is  equal  to  the  weight  of  wa¬ 
ter  between  the  levels  wl  and  WL. 

Now  if  we  assume  that  heat  is  applied 
continuously  to  the  left  side  of  the  cir¬ 
cuit  as  would  be  the  case  if  a  water 
boiler  were  inserted  in  this  side  of  the 
circuit  and  at  the  same  time  assume  that 
the  water  on  the  right  side  is  continuous¬ 
ly  cooled  as  would  be  the  case  if  we 
had  several  radiators  on  this  side  of  the 
circuit,  we  shall  get  a  continuous  circula¬ 
tion. 

APPLYING  THE  PRINCIPLES  TO  SPECIFIC 
PROBLEMS. 

This  all  seems  very  trite  and  very  sim¬ 
ple  and  hardly  necessary  of  demonstra¬ 
tion.  It  is,  however,  fundamental  for  it 
gives  the  basic  facts  relative  to  the  force 
which  produces  circulation  in  gravity  wa¬ 
ter  heating  systems.  It  is  interesting  to 
note  that  the  total  volume  of  water  in  the 
system  does  not  necessarily  affect  the 
force  at  work  nor  does  it  matter  whether 
or  not  there  is  an  equal  volume  of  water 
on  each  side  of  the  system.  The  import¬ 
ant  thing  is  the  difference  in  pressure, 
at  any  given  point,  between  the  cold  and 
hot  sides  of  the  system. 

We  are  accustomed  to  say  that  circu¬ 
lation  is  caused  by  the  difference  in 
weight  between  the  cold  descending  wa¬ 


ter  and  the  hot  ascending  water.  This 
is  not  strictly  true,  for  as  just  stated 
the  total  weight  of  water  in  the  system 
does  not  necessarily  have  anything  to  do 
with  the  force  producing  circulation. 
One  special  case  where  the  difference  in 
weight  would  be  an  accurate  measure  of 
the  force  at  work  would  be  the  one 
shown  in  our  simple  circulating  system. 
Practical  systems,  however,  are  not  sim¬ 
ple  and  so  it  will  be  more  accurate  to 
use  the  term  ‘pressure’  or  better  yet 
‘force.’  rather  than  ‘weight.’  The  re¬ 
sultant  force  per  unit  of  area  which  pro¬ 
duces  or  tends  to  produce  circula¬ 
tion  or  motion  at  any  point  in  the 
system  is  due  to  height  or  head  and  the 
average  temperature  difference  between 
the  two  sides  of  the  system  and  nothing 
else. 

The  hottest  water  will  be  found  at  the 
highest  points  of  the  system,  if  it  has  a 
chance  to  flow  there  or  if  it  is  not  forci¬ 
bly  prevented  from  getting  there.  The 
fact  that  there  is  more  pressure  on  the 
lower  radiators  would  of  itself  not  affect 
the  circulation.  Water  for  all  practical 
purposes  is  incompressible.  Therefore 
1  gal.  of  water  under  1  lb.  pressure  is 
no  different  in  its  characteristics  from 
what  it  would  be  under  a  greater  pres¬ 
sure.  The  main  effect  of  pressure  on 
water  is  to  raise  its  boiling  point  and 
as  the  water  in  a  gravity  water  heating 
system  should  never  be  brought  to  its 
boiling  temperature,  the  question  of 
pressure  need  not,  it  would  seem,  affect 
the  circulation. 

There  is  one  result  of  the  increase  of 
the  boiling  point  due  to  increase  of  pres¬ 
sure  which  might  be  mentioned.  The  ac¬ 
companying  table  gives  the  boiling  points 
for  different  pressures  and  also  shows 
the  head  of  water  which  would  produce 
this  pressure.  It  is  evident  that  if  a 
building  were  of  such  height  that  the 
high  point  in  the  hot  water  system  were 
100  ft.  above  the  boiler  the  pressure  at 
the  boiler  would  be  40  lbs.  and  the  boil¬ 
ing  point  would  be  287®  F.  The  circu¬ 
lation  in  such  a  system  might  be  very 
rapid,  due  to  the  possible  unusual  range 
in  temperature  and  the  consequent  un¬ 
usual  force  tending  to  produce  circula¬ 
tion.  There  would,  however,  be  no  tend¬ 
ency  for  the  lower  radiators  to  circulate 

BOILING  POINTS  OF  WATER 
WITH  DIFFERENT  ATMOS¬ 
PHERIC  PRESSURES 


Lbs.  per  Sq. 

Equiv. 

Temp,  of 

In.  above 

Head 

Boiling  Pt. 

atmosphere 

in  Feet 

in  deg.  F. 

0 

0 

212 

5 

12 

228 

10 

24 

240 

15 

37 

250 

20 

49 

259 

25 

61 

267 

30 

74 

274 

35 

87 

280 

40 

100 

287 

45 

113 

292 

50 

125 

297 

60 

151 

307 

70 

177 

316 

80 

205 

.324 

90 

230 

332 

100 

257 

338 
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faster  than  the  upper  ones.  What  might  er  and  apparently  manfully  doing  their 
happen  is  that  this  super-heated  water  duty,  are  to  blame.  They  may  be  work- 
might  arrive  at  the  top  of  the  system  be-  ing  too  well.  The  circulation  may  be  so 
fore  its  temperature  had  been  lowered  rapid  through  them  as  to  discharge  wa- 
below  the  boiling  point  at  that  decreased  ter  into  the  return  main  so  hot  that  it 
pressure,  with  the  result  that  there  would  will  try  to  flow  back  up  the  return  main 
l>e  lM)iling  in  the  upper  part  of  the  sys-  azeuy  from  the  boiler  and  so  throw  out 
teni  and  a  possible  loss  of  water  by  this  of  balance  some  radiator  or  set  of  risers 
means.  further  along  the  line.  A  hot  water  sys- 

.\gain,  when  trouble  occurs  in  the  cir-  tern  is  made  up  of  numberless  unbalanc- 
culation  of  a  radiator  or  in  a  whole  set  ed  forces.  If  these  forces  all  act  to- 
of  risers,  the  chances  are  good  that  the  gether  as  the}'  should,  all  is  well.  If 
real  trouble  isn’t  at  all  where  it  seems  they  do  not,  the  number  of  things  that 
to  be  but  that  some  other  radiator  or  can  happen  is  really  astonishing.  — Wii.- 
set  of  risers  possibly  closer  to  the  boil-  liam  F.  Deven'Dorf. 


NEW  DATA  ON  INTERMITTENT  HEATING 

Contrary  to  the  accepted  theory  that  20%  to  30%  it  is  stated,  are  very  com- 
there  is  no  economy  in  shutting  off  heat  mon. 

in  a  building  at  night,  the  St.  Joseph  The  resulting  economy  with  steam 
Heating  Company  of  South  Bend,  Ind.,  turned  otf  as  indicated  in  the  load  curves 
in  conjunction  with  the  Heat  Utilization  is  accounted  for  in  part  by  the  smaller 
Committee  of  the  National  District  heat  loss  at  niglu,  due  to  the  lower  aver- 
Heating  .\ssociation,  has  been  able  to  age  temperature  of  the  building.  Thus, 
show  a  distinct  saving  on  two  buildings  if  the  building  cools  from  70°  to  .s0° 
in  which  it  has  conducted  tests.  While  when  the  outside  temperature  is  20°,  the 
these  results  might  not  be  obtainable  in  60 — 20 

all  buildings  and  in  some  instances,  such  theoretical  heat  loss  will  be  about  - 

as  residences,  would  not  be  practicable.  70 — 20 

they  are  illuminating  in  showing  that  =80%  of  that  which  occurs  when  the 
many  pet  theories  are  not  always  borne  building  is  maintained  at  70°  all  night, 
out  in  practice.  The  increase  in  the  saving  beyond  this 

The  accompanying  load  curves  give  a  point,  the  comjiany  states,  is  due  to  the 
very  ginxl  idea  of  the  steam  con-  elimination  of  waste. 

sumption  by  continuous  operation  as  building  which  is  heated  continu- 

compared  with  that  when  there  is  no  ously  is  almost  invariably  overheated 
steam  on  at  night.  Fig.  1  is  a  large  de-  during  the  night  and  usually  also  dur- 
partment  store  and  Fig.  2  an  office  build-  ing  the  day.  Turning  off  steam  at  night 
ing.  The  curves  were  obtained  from  de-  prevents  the  overheating  not  only  during 
maud  indicators  attached  to  the  meters  the  night,  but  also  goes  a  long  way  tow- 
which  registered  the  consumption  in  half-  ard  preventing  waste  during  the  day  as 
hourly  periods,  and  it  can  readily  be  it  teaches  the  operator  of  the  heating 
seen  that  there  is  very  little  if  any  peak  system  to  watch  the  temperatures  in  the 
when  steam  is  first  turned  on.  It  mus?  building  and  turn  off  the  steam  before 
be  Ixirne  in  mind  that  the  comfort  of  the  the  occupants  start  to  open  the  windows, 
ticcupants  of  the  building  was  not  im-  In  other  words,  this  method  shows  him 
paired  by  turning  off  at  night  and  that  the  possibilities  of  economy  and  how  to 
the  saving  amounted  to  over  .^0%  in  the  prevent  in  some  measure  the  wastes 
fir't  case  and  nearly  48%  in  the  second,  which  will  otherwise  occur, 
the  outdoor  temperatures  being  taken  in-  The  lowest  outside  temperature  at 
to  Consideration.  While  these  savings  which  it  is  desirable  to  turn  off  steam 
may  be  exceptionally  large,  savings  of  entirely  at  night  varies  according  to  the 


construction  of  the  building  and  also  ac¬ 
cording  to  the  amount  of  installed  radia¬ 
tion  in  proportion  to  the  heat  loss.  Gen¬ 
erally  speaking,  it  is  safe  to  operate  in 
this  manner  until  the  outside  tempera¬ 
ture  drops  20°  or  25°,  while  in  buildings 
of  very  good  construction  and  ample 
radiation,  10°  to  15°  oftentimes  need  not 
be  feared. 

Probably  the  best  plan  to  follow  at 
night  is  to  never  allow  the  temperature 
in  the  building  to  fall  below  some  cer¬ 
tain  point  as  50°  or  55°.  If  there  is  a 
watchman,  he  can  attend  to  this,  if  not, 
(I  tiiiie-coiitroUcd  thermostat  operating 
on  the  house  valve  will  take  care  of  it. 
Then  the  building  can  usually  be  brought 
up  to  70°  again  in  3  or  4  hours. 

It  is  surprising  to  note  how  slowly  a 
building  of  considerable  thermal  capacity 
will  cool  with  steam  off,  2°  per  hour 
often  being  reached  otily  in  very  .severe 
weather.  Frame  buildings  will,  of 
course,  cool  more  rapidly,  but  the  drop 
is  not  excessive  with  outdoor  tempera¬ 
tures  of  25°  to  30°. 
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FIG.  1— LOAD  CURVE  FOR  LARGE  DEPARTMENT  STORE  FIG.  2.— LOAD  CURVE  FOR  OFFICE  BUILDING  WITH 

WITH  CONTINUOUS  AND  INTERMITTENT  HEATING.  CONTINUOUS  AND  INTERMITTENT  HEATING. 
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Heating  Engineers  Two-City  Meeting 
to  Extend  Over  Six  Days. 

Heating  men  will  make  a  solid  week 
of  it  when  they  attend  the  forthcoming 
mid-summer  meeting  of  the  American 
Society  of  Heating  and  Ventilating  En¬ 
gineers,  in  Buffalo  (June  5,  6  and  7) 
and  Detroit  (June  8,  9  and  10).  Head¬ 
quarters  in  Buffalo  will  be  at  the  Hotel 
Iroquois  and,  in  Detroit,  at  the  Hotel 
Wolverine. 

While  the  two  cities  will  vie  with 
each  other  in  entertaining  the  visitors, 
one  of  the  principal  features  of  the 
whole  affair  will  be  the  boat  trip  from 
Buffalo  to  Detroit,  on  the  night  of  the 
7th.  The  trip  will  be  made  on  the  steam¬ 
er  Detroit  III,  of  the  Detroit  and  Buf¬ 
falo  line.  The  Detroit  III  is  the  largest 
steamer  on  the  Great  Lakes. 

In  connection  with  the  Buffalo  enter¬ 
tainment  program,  the  festivities  will  be¬ 
gin  with  a  theatre  party  for  the  ladies 
Tuesday  afternoon,  at  Shea’s  Theatre,  as 
guests  of  the  Western  New  York  Chap¬ 
ter.  At  5:00  o’clock  the  same  afternoon, 
the  entire  convention  party  will  be  taken 
in  automobiles  to  the  Buffalo  Automo¬ 
bile  Club  for  the  informal  dinner  dance 
and  entertainment.  The  club  is  about 
15  miles  out  of  Buffalo  and  is  charming¬ 
ly  situated,  with  a  large  lawm  where 
games  of  various  kinds  can  be  played. 
The  clubhouse  itself  is  well  appointed 
and  has  an  attractive  ballroom. 

.\n  Wednesday,  June  7,  the  ladies  will 
be  taken  on  the  Niagara  Falls  trip,  as 
guests  of  the  Western  New  York  Chap¬ 
ter.  They  will  be  entertained  at  lunch¬ 
eon  at  the  Clifton  House,  Niagara  Falls, 
and  will  then  proceed  as  far  as  Youngs¬ 
town  where  they  will  inspect  the  old 
fortress  and  other  points  of  historical  in¬ 
terest.  The  ride  from  Niagara  Falls  to 
Youngstown  is  described  as  one  of  the 
most  beautiful  in  that  section. 

In  connection  with  the  boat  trip  from 
Buffalo  to  Detroit,  on  June  7,  it  has  been 
planned  to  serve  dinner  on  the  boat.  This 
will  be  followed  by  dancing  and  enter¬ 
tainment  in  the  ball-room  of  the  Detroit 
III  and  this  event  is  being  looked  for¬ 
ward  to  with  special  pleasure. 

Upon  arrival  in  Detroit  Thursday 
morning,  a  professional  session  will  be 
held  at  the  Wolverine  Hotel.  Other 
professional  sessions  are  scheduled  for 
Friday  and  Saturday  mornings,  but  the 
afternoons  of  Thursday  and  Friday  are 
to  be  held  open  for  excursions  to  the 
public  schools  and  to  industrial  plants. 
On  Friday  evening  there  will  be  a  din¬ 
ner-dance  and  entertainment  at  the  Lock- 
moore  Club.  Finally,  on  Saturday  after¬ 
noon,  following  adjournment,  the  mem¬ 
bers  and  guests  will  attend  a  league 
baseball  game. 

The  full  personnel  of  the  Buffalo  com¬ 
mittee  is  as  follows: 

General  chairman,  W.  G.  Fraser. 

Finance  committee,  L.  A.  Harding. 


Harry  Davis,  George  Drake,  W.  A.  Fenn 
and  Fred  Welder. 

Transportation  committee,  Edgar 
Wendt,  E.  M.  Case,  E.  L.  Reinhardt, 
Scott  Ross  and  F,  W.  Zander. 

Reception  committee,  Warren  Hillis,  C. 
A.  Booth,  H.  P.  Dempsey,  P.  J.  Dougher¬ 
ty  and  M.  S.  Jackson. 

Registration  committee,  William  Roe¬ 
buck  and  W.  Worsham. 

Ladies’  committee,  Mrs.  Frank,  Mrs. 
Wadley,  Mrs.  Farrar,  Mrs.  Booth,  Mrs. 
Jackson,  Mrs.  Farnum,  Mrs.  Love,  Mrs. 
Reinhardt  and  Mrs.  Soule. 

Program  committee,  C.  P.  Wadley,  H. 
F.  Hutzel,  G.  Whittlesey,  O.  K.  Dyer  and 
C.  A.  Evans. 

Hotel  committee,  F.  B.  Howell  and  C. 
W.  Farrar. 

Following  is  the  full  personnel  of  the 
Detroit  committee: 

General  chairman,  F,  R.  Still. 
Organization,  J.  L.  Fuller. 
Information,  J.  F.  Meintire  (chair¬ 
man),  Frank  Schuell,  R.  Collamore,  F. 
DeBoos  and  William  T.  Harms. 

Hotel  and  publicity,  C.  W.  Locker 
(chairman),  J.  C.  MacDonald  and  H. 
H.  Hughson. 

Finance,  W.  B.  Johnston,  C.  M.  Mc- 
Swrley  and  H.  A.  Hamlin  (treasurer). 

Acquaintance,  E.  L.  Downs  (chair¬ 
man),  E.  M.  Harrington,  C.  A.  Blaney 
.■\.  C.  Pittelkow',  J.  W.  Parian,  A.  H. 
Williamson,  S.  B.  Bryce,  C.  H.  Car- 
stans  and  J.  E.  McClure. 

Automobile  and  transportation,  N.  J. 
Diebolt  (chairman),  J.  H.  Walker,  E. 
Snell  and  R.  S.  M.  Wilde. 

Ladies,  J.  B.  Dill  (chairman),  Mrs. 
Dill,  Mrs.  Meintire,  Mrs.  Hamlin,  Mrs. 
Howe,  Mrs.  Johnston,  Mrs.  Collamore 
and  Mrs.  Still. 

Entertainment,  Frank  E.  Peckham. 
One  of  the  notable  features  of  the 
Detroit  meeting  will  be  a  visit  in  a 
body  to  the  exhibit  of  the  National  As¬ 
sociation  of  Master  Plumbers  whose 
convention  will  just  be  concluding  as 
the  Detroit  meeting  of  the  heating  en¬ 
gineers  gets  under  way. 


Percy  Nicholls  Joins  Research  Labora¬ 
tory  Staff. 

It  is  announced  that  Percy  Nicholls, 
until  recently  in  charge  of  the  planning 
and  research  department  of  the  Frank¬ 
lin  Mfg.  Co.,  Franklin,  Pa.,  has  joined 
the  staff  of  the  Research  Laboratory  of 
the  American  Society  of  Heating  and 
Ventilating  Engineers.  Through  his  con¬ 
nection  with  the  Franklin  company,  Mr. 
Nicholls  has  been  in  close  touch  with 
heat  transmission  problems.  He  acted 
as  technical  adviser  for  the  Magnesia 
.Association  of  America  and  represented 
the  association  in  the  work  done  by  their 
fellowship  at  the  Mellon  Institute. 

.At  the  invitation  of  the  Pennsylvania 
State  College,  he  spent  his  last  summer 


vacation  at  that  institution,  outlining  a 
course  of  heat  transmission  investigation 
which  included  the  development  of 
a  heat-transmission  standard  resistance 
plate.  He  is  the  author  of  a  section  on 
heat  insulation  of  the  Sterling  Marine 
Handbook  and  will  contribute  a  similar 
section  to  a  well-known  handwork  hand¬ 
book  which  will  shortly  appear  in  a  new 
edition. 

Mr.  Nicholls  is  a  graduate  of  the  Uni¬ 
versity  of  Leeds,  England,  entering  the 
university  with  a  number  of  scholarships 
to  his  credit.  Afer  graduation  and  a 
four-year  shop  apprenticeship  course  in 
mechanical  engineering,  he  competed  for 
a  Sir  Joseph  Whitworth  scholarship, 
considered  the  blue  ribbon  of  engineer¬ 
ing  academic  distinctions  in  the  British 
dominions,  there  being  only  four  avail¬ 
able  each  year.  Mr.  Nicholls  was  one  of 
the  four  successful  candidates.  He  is  a 
fellow  townsman  and  boyhood  friend 
of  A.  H.  Barker,  president  of  the  (Brit¬ 
ish)  Institution  of  Heating  and  Ventilat¬ 
ing  Engineers,  who  obtained  his  Whit¬ 
worth  Scholarship  in  the  same  year.  Mr. 
Nicholls  came  to  the  United  States  in 
1897,  first  entering  the  electrical  field. 


Research  Fund  Drive  Under  Way. 

Under  the  chairmanship  of  Thornton 
Lewis,  of  the  society’s  Research  Commit¬ 
tee,  the  drive  for  funds  for  the  support 
of  the  Research  Laboratory  of  the 
.American  Society  of  Heating  and  Ven¬ 
tilating  Engineers  is  going  forward  with 
the  following  chapter  representatives  in 
charge  of  their  respective  districts: 

Philadelphia,  John  F.  Hale;  Kansas 
City,  Mo.,  W.  A.  Russell ;  St.  Louis ;  E. 
P.  Bradley;  New  York,  Alphonse  .A. 
.Adler;  Cleveland,  O.,  H.  M.  Nobis; 
Minneapolis,  Minn.,  H.  E.  Gerrish ; 
Pittsburgh,  Pa.,  Samuel  F.  Richards ; 
Boston,  Dan  .Adams;  Detroit,  Mich.,  J. 
L.  Fuller ;  Chicago,  .August  Kehm ;  Wes¬ 
tern  New  A'ork  Buffalo,  N.  Y.,  C.  W. 
Farrar. 

It  is  planned  to  complete  the  drive  by 
June  1. 


Changes  in  Society’s  Headquarters 
Office. 

.Announcement  is  made  that  I.  C.  Bak¬ 
er,  who  has  been  acting  as  assist¬ 
ant  secretary  of  the  .American  So¬ 
ciety  of  Heating  and  Ventilating 
Engineers,  has  resigned  to  rejoin 
the  engineering  staff  of  the  .American 
Blower  Company,  of  Detroit.  He  is  suc¬ 
ceeded  by  .A.  V.  Hutchinson,  formerly 
on  the  staff  of  Sheet  Metal  If'orker 
and  Sanitary  ami  Heating  Engineer¬ 
ing.  who  will  act  as  manager  of  publi¬ 
cations. 


Illinois  Chapter  Discusses  Temperature 
Regulation. 

With  a  record  of  attendance  of  80 
members  and  guests  at  the  .April  meet¬ 
ing  of  the  Illinois  Chapter,  at  the  Engi¬ 
neers’  Club,  Chicago,  .April  10,  a  full 
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evening  was  spent  in  the  discussion  of 
temperature  regulation.  George  H. 
Blanding,  of  the  Johnson  Service  Com¬ 
pany.  was  in  charge  of  the  meeting,  the 
other  speakers  being  J.  C.  Hornung.  K. 
W.  Powers  and  C.  X.  Stedman,  of  the 
Fulton  Company. 

In  presenting  the  subject  of  the  even¬ 
ing  Mr.  Blanding  reviewed  briefly'  the 
history  of  temperature  control  from  its 
inception  about  He  traced  the  ori¬ 

gin  of  the  electro-pneumatic  system. 
The  tirot  commercial  thermostat,  he  said, 
was  patented  in  18^X1. 

F.  \V.  Powers,  of  the  Powers  Kegnla- 
toi  Company,  gave  an  authoritative  ac¬ 
count  of  the  further  development  of  tem¬ 
perature  control,  his  father  having  been 
the  patentee  of  the  fir.st  thermostat  in 
IS^V  Mr.  Powers  drew  extensively  on 
his  long  experience  in  the  temperature- 
regulation  field,  dealing  principally  with 
individual  room  control. 

J.  C.  Hornnng,  who  followed  Mr. 
Powers,  told  of  heat-control  methods  for 
use  in  buildings  where  the  heat  is  snp- 
plieil  from  an  outside  source.  Mr.  Hor¬ 
nnng  showed  the  usefulness  of  master 
Controls  in  reducing  the  consumption  of 
-team  in  such  buildings  by  closing  off 
the  supply  before  it  readied  the  radia¬ 
tors.  In  a  typical  case  he  showed  that 
the  house  service  valve,  under  master 
Control,  was  closed  70%  of  the  time 
without  resulting  in  a  lowering  of  the 
temperature  of  the  building. 

C.  X.  Stedman.  of  the  F'nlton  Com¬ 
pany.  gave  an  interesting  account  of  the 
manufacture  of  the  expanding  metal  bel¬ 
lows  used  in  the  thermostat  manufactur¬ 
ed  by  his  company  and  spoke,  in  passing. 
i>f  its  application  to  automobile  water- 
cooling  systems. 

.\fter  the  speakers  had  finished,  mov¬ 
ing  pictures  were  displayed  of  the  manu¬ 
facture  and  operation  of  the  Johnson 
system  of  automatic  temperature  con¬ 
trol.  in  which  animated  drawings  were 
used  to  show  how  the  various  regulators 
work. 

Combustion  and  Steam  Velocities 

Taken  up  by  Western  New  York 
Chapter. 

.\n  illustrated  address  on  “Combus¬ 
tion."  by  T.  .\.  Marsh,  chief  engineer  of 
the  Green  Engineering  Company,  East 
Chicago,  Ind.,  was  one  of  the  features  of 
the  .^pril  meeting  of  the  Western  Xew 
York  Chapter,  .\pril  4.  The  chapter  met 
m  the  rooms  of  the  Engineers’  Club,  at 
the  Iroquois  Hotel,  which  will  be  the 
registration  quarters  for  the  society’s 
forth  coming  mid-summer  meeting.  Mr. 
Grt-en  devoted  his  address  to  combustion 
engineering  and  described  with  pictures 
the  crude  chain  grates  that  were  invent¬ 
ed  years  ago.  up  to  the  present  efficient 
chain  apparatus  now  being  used  in  the 
most  modern  boiler  rooms.  \  number 
of  architects  were  present  who  were  in¬ 
terested  in  this  topic  on  account  of  the 
large  school  buildings  now  under  erec¬ 
tion  in  Buffalo  which  will  contain  fair- 
t^ized  power  plants.  Mr.  Marsh  answer¬ 
ed  a  number  of  questions  from  the  archi¬ 
tects  which  addred  much  to  the  interest 
of  the  discussion. 


Following  Mr.  Marsh.  James  Don¬ 
nelly.  of  the  Donnelly  Systems  Company, 
Xew  York,  addressed  the  meeting  on 
“Critical  X’elocities  and  One-Pipe  Sys¬ 
tems.’’ 

.  Previous  to  the  addresses,  President 
Farrar  reported  that  all  the  important 
committees  for  the  mid-summer  meeting 
of  the  society  had  been  selected  with 
W.  G.  Fraser  as  general  chairman.  Mr. 
Fraser  then  presented  a  list  of  all  of  the 
snb-committees  and  the  chairmen  of 
each. 

It  was  evident  from  the  reports  pre¬ 
sented  that  the  Western  Xew  York 
Chapter  is  planning  a  meeting  that  will 
long  live  in  the  memories  of  those  so 
lucky  as  to  be  present. 


Dean  Anderson  Guest  of  St.  Louis 
Chapter. 

.V  visit  of  Director  F.  Paul  .\nderson, 
of  the  heating  engineers’  Research  Lab¬ 
oratory.  to  the  St.  Louis  Chapter  of  the 
.\merican  Society  of  Heating  and  Ven¬ 
tilating  Engineers,  .\pril  13,  was  made 
the  occasion  of  a  joint  meeting  of  that 
chapter  with  the  St.  Louis  Chapter  of 
the  .Kmerican  Institute  of  .\rchitects. 
Sixty-seven  members  and  guests  were 
jiresent  when  President  Sodemann  call¬ 
ed  the  meeting  to  order  after  a  dinner  at 
the  City  Club. 

Following  a  novel  entertainment  in 
connection  with  the  demonstration  of  a 
radio  outfit  by  Walter  Kreisler,  Past 
President  E.  P.  Bradley  addressed  the 
meeting  on  “The  Relation  Between  the 
.\rchitect  and  the  Heating  and  Ventilat¬ 
ing  Engineer."  Mr.  Bradley  spoke  at 
length  on  the  importance  of  co-operation. 

.\  response  was  made  by  Mr.  Rath- 
bone,  president  of  the  St.  Louis  Chapter 
of  the  American  Institute  of  .\rchitects, 
who  prefaced  an  interesting  and  amus¬ 
ing  talk  with  the  statement  that  all  the 
heating  and!  ventilating  plants  with 
which  he  had  any  connection  were  giv¬ 
ing  perfect  satisfaction  as  they  were  all 
shut  down  for  the  summer. 

Mr.  Rathbone  assured  the  chapter  that 
co-operation  was  needed  and  was  invit¬ 
ed  by  the  architects  and  he  stood  ready 
to  do  anything  in  his  power  to  promote 
any  movement  for  the  benefit  of  the  two 
professions. 

Mr.  Hallett  was  called  upon  to  intro¬ 
duce  the  main  speaker  of  the  evening. 
Director  F.  Paul  .\nderson.  .\fter  pay¬ 
ing  a  tribute  of  love  and  respect  to  the 
late  Director  .\llen,  Mr.  Hallett  intro¬ 
duced  Dean  .\nderson  as  a  man  eminent¬ 
ly  fitted  to  carry  on  the  work  along  the 
lines  laid  down  by  Dean  Allen. 

Dean  .Anderson  began  by  thanking 
those  present  for  the  reception  tender¬ 
ed  him  and  soon  had  his  hearers  in  a 
jovial  frame  of  mind  by  a  few  stories 
pertinent  to  his  subject.  One  of  the 
facts  upon  which  Dean  .\nderson  laid 
special  stress  was  that  the  Research  Lab- 
ority  would  not  try  to  determine  the  re¬ 
lative  values  of  any  devices,  but  was 
working  along  lines  to  investigate  and 
collect  data,  and  to  establish  standards 
for  the  application  of  the  principles  to 
be  employed  in  developing  devices.  The 


speaker  then  showed  the  unlimited  pos¬ 
sibilities  open  to  research  and  stated  it 
was  beyond  the  imagination  to  realize 
where  the  final  result  would  lead.  All 
will  be  benefited,  however,  by  the  dis¬ 
coveries  and  he  instanced  the  develop¬ 
ment  by  the  laboratory  of  the  chart 
.'showing  the  cooling  power  of  air  under 
various  conditions  of  temperature,  rela¬ 
tive  humidity  and  velocity.  .\s  a  result 
of  this  particular  investigation,  he  said, 
the  Government  Medical  Department  is 
now  engaged  in  extensive  experiments 
on  the  effects  of  various  temperatures 
and  humidities  on  the  organs  and  skin 
of  the  human  body,  both  naked  and 
clothed.  Investigations  will  also  be  car¬ 
ried  on  in  industrial  plants  to  deter¬ 
mine  the  conditions  under  which  the 
greatest  efficiency  can  be  obtaineil.  Dean 
.\nderson  also  described  the  work  of  the 
laboratory  in  devising  a  code  for  the 
testing  of  fans  and  blowers,  and  the 
work  done  to  determine  the  infiltration 
of  air  into  buildings.  Two  of  the  most 
important  subjects  under  consideration, 
he  said,  are  the  transmission  of  heat 
through  building  materials  and  the  com¬ 
bustion  of  fuel  in  house-heating  boilers. 

Following  his  address.  Dean  .Anderson 
answered  a  number  of  questions  which 
were  asked  regarding  the  work  of  the 
laboratory.  .At  the  conclusion  of  the 
meeting  he  was  given  a  rising  vote  of 
thanks. 


New  York  Chapter  Elects  New  Officers. 

.A  novel  program  was  offered  at  the 
.April  meeting  of  the  New  A'ork  Chapter, 
at  the  Building  Trades  Club,  Xew  A’ork. 
-April  17,  in  the  form  of  a  problem  in 
house  heating  which  those  present  were 
asked  to  solve.  Plans  had  been  prepar¬ 
ed,  and  submitted  in  advance  to  the 
members,  of  a  two-story  frame  house  in 
which  it  was  proposed  to  install  a  vapor 
heating  system.  After  the  subject  had 
been  presented  by  William  H.  Driscoll, 
the  chairman  of  the  evening,  six  designs 
were  submitted,  together  with  the  cal¬ 
culations. 

In  order  to  center  the  discussion  on 
.some  particular  point,  Mr.  Driscoll  took 
the  plan  of  the  living  room  of  the 
house  and  listed  the  radiation  as  figured 
on  each  of  the  six  plans.  This  varied 
from  64  sq.  ft.  to  92  sq.  ft.,  and  immed¬ 
iately  started  a  lively  discussion.  Each 
of  the  six  “contestants,”  so  to  speak, 
were  called  upon  to  discuss  their  lay¬ 
out.  The  first  to  take  the  floor  was 
Charles  V.  Haynes,  followed  by  Miss 
Helen  R.  Inniss  and  Messrs.  M.  W.  Hook. 
Grill.  Harding  and  Parker. 

•At  the  close  of  the  discussion  on  this 
room.  Chairman  Driscoll  took  up  the 
boiler  and  pipe  sizes  selected,  together 
with  the  total  radiation  figured.  This 
brought  forth  another  storm  of  com¬ 
ments  and  the  discussion  lasted  until  a 
late  hour. 

W.  G.  Turno,  chairman,  presented  the 
report  of  the  nominating  committee,  .^nd 
on  ballot  vote,  the  following  were  elect¬ 
ed  for  the  ensuing  year : 

President,  W.  H.  Carrier;  vice-presi¬ 
dent,  W.  L.  Durand;  treasurer,  F.  E.  W. 
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Beebe;  secretary,  E.  B.  Johnson.  Board 
of  governors;  A.  S.  Armagnac,  W.  J. 
Olvany  and  B.  K.  Strader. 


New  York  Chapter  Hears  Address  on 
Elimination  of  Waste. 

Samuel  E.  Thompson,  who  was  a 
memher  of  the  Hoover  Committee  of  the 
Federated  Engineering  Societies,  and 
who  prepared  the  section  of  the  report 
which  covered  the  construction  industry, 
was  the  principal  speaker  at  the  March 
meeting  of  the  Xcw  York  Chapter, 
which  was  held  in  the  rooms  of  the 
Building  Trades  Club,  March  30. 

Mr.  Thompson,  who  was  introduced 


these  was  that  two  or  three  additional 
rooms  be  reserved  at  the  headquarters 
hotel  where  baggage  could  be  delivered 
until  rooms  had  been  secured. 

Speaking  for  the  national  Membership 
Committee,  Charles  V.  Haynes  told  of 
the  new  chapters  that  had  been  formed 
or  were  in  the  process  of  being  formed 
in  Denver,  Seattle,  New  Haven,  Balti¬ 
more  and  Toronto. 


Organization  of  Colorado  Chapter. 
Colorado  heating  engineers  to  the 


number  of  15  have  organized  the  Color¬ 
ado  Chapter  of  the  American  Society  of 
Heating  and  Ventilating  Engineers,  with 
the  following  officers:  President,  F.  H. 
Willis;  vice-president,  Leonard  Michael; 
secretary,  J.  H.‘  Daly;  treasurer,  Howard 
H.  Fielding.  Those  present  at  the  or¬ 
ganization  meeting  were :  (ieorge  Brad¬ 
bury,  F.  S.  Cully  ford,  J.  H.  Daly,  How¬ 
ard  Fielding,  A.  S.  Meyring,  Leonard 
Michael,  H.  E.  Purcell,  Joseph  F.  Pfeif¬ 
fer,  A.  G.  Rueler,  C.  O.  Voight,  O.  G. 
Ward,  A.  Wallace,  J.  F.  Wallace,  H.  W. 
Wliitteu  and  F.  H.  Willis. 


ANNUAL  CONVENTION  OF  NATIONAL  WARM  AIR 


by  Champlain  L.  Riley,  gave  a  thought¬ 
ful  presentation  of  this  waste,  which,  as 
he. stated,  is  a  subject  so  vast  in  its  pos¬ 
sibilities  that  even  the  engineering  pub¬ 
lic  has  not  fully  awakened  to  its  impor¬ 
tance.  He  suggested  as  the  three  'main 
channels  of  investigation,  (1)  regularity 
of  employment,  (2)  removal  of  labor 
restrictions,  and  (3)  introduction  of  im¬ 
proved  management  methods.  Under  the 
first  heading  Mr.  Thompson  spoke  of 
seasonal  work,  which  was  formerly  re¬ 
garded  as  dependent  upon  the  elements 
but  which,  he  said,  is  now  being  worked 
out  more  systematically.  He  also  offered 
suggestions  for  continuing  construction 
work  in  cold  weather.  Contractors  must 
prove,  he  said,  that  they  can  carry  on 
work  in  w'nter  and  they  must  be  ready 
to  meet  the  additional  cost  this  involves 
by  accepting  reduced  profits.  At  the 
same  time  labor,  he  maintained  must  ac¬ 
cept  reduced  wages. 

The  worker,  said  Mr.  Thompson,  must 
learn  that  his  interests  and  those  of  his 
employer  both  lie  in  greater  output  and 
to  this  end  he  suggested  bonus  pavTnents 
or  similar  means  to  induce  the  worker 
to  put  forth  his  full  productive  power. 

A  number  of  important  announce¬ 
ments  were  made  at  the  meeting,  includ¬ 
ing  the  appointment  of  Alphonse  A.  Ad¬ 
ler  as  chairman  of  the  chapter’s  Re¬ 
search  Fund  Drive.  Secretary  J.  E.  Bol¬ 
ling  made  a  stirring  appeal  for  support 
of  the  society’s  newr  publication,  the 
Guide,  stating,  among  other  things,  that 
it  would  contain  an  exhaustive  compila¬ 
tion  of  data,  in  addition  to  those  author¬ 
ized  by  the  society.  Much  of  this  infor¬ 
mation,  he  said,  would  be  furnished  by 
individuals  or  firms.  Mr.  Bolling  charac¬ 
terized  this  as  one  of  the  Guide’s  most 
important  features.  He  urged  the  mem¬ 
bers  present  to  co-operate  by  furnishing 
names  of  prospective  advertisers.  As  a 
result  of  his  appeal,  he  was  fairly  flood¬ 
ed  with  responses  in  the  form  of  prepar¬ 
ed  slips  which  were  handed  out  and  fill¬ 
ed  in  as  he  was  speaking. 

President  Armagnac  announced  the 
appointment  of  a  nominating  committee, 
consisting  of  Edwin  A.  Scott,  W.  G. 
Turno  and  George  G.  Schmidt. 

A  report  of  the  entertainment  commit¬ 
tee  of  the  chapter  in  connection  with  the 
annual  meeting  of  the  society,  which  was 
presented  by  Chairman  J.  E.  Bolling, 
contained  detailed  figures  of  the  commit¬ 
tee’s  operations,  accompanied  by  sugges¬ 
tions  for  future  committees.  One  of 
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Approval  of  a  proposed  warm-air 
furnace  installation  code  and  an  an¬ 
nouncement  that  the  warm-air  furnace 
research  work  at  the  Engineering  Ex¬ 
periment  Station  of  the  University  of 
Illinois,  was  nearing  completion,  were 
outstanding  features  at  the  ninth  an¬ 
nual  convention  of  the  National  Warm 
Air  Heating  and  Ventilating  Associa¬ 
tion,  which  was  held  in  Cleveland,  O., 
April  19-20.  As  soon  as  the  proposed 
installation  code  has  been  adopted  by 
the  American  Society  of  Heating  and 
Ventilating  Engineers,  the  National  .As¬ 
sociation  of  Sheet  Metal  Contractors 
and  the  Western  Warm  .\ir  Furnace 
and  Supply  Association,  it  will  be  pub¬ 
lished  and  recommended  as  a  fair  and 
reasonable  guide  for  good  installation. 

In  his  annual  message.  President 
Irving  L.  Jones  voiced  the  appreciation 
of  the  association  for  the  w'ork  of  the 
legislative  committee,  under  the  leader¬ 
ship  of  Edward  Norris,  which  had 
charge  of  the  preparation  of  the  instal¬ 
lation  code,  and  of  the  sub-committee, 
under  the  leadership  of  Professor 
James  D.  Hoffman,  which  did  the 
actual  w'ork  in  formulating  the  require¬ 
ments.  He  also  expressed  his  belief 
that  the  research  work  done  at  the 
University  of  Illinois  by  Professor  .A. 
C.  Willard  and  his  assistants,  Profes¬ 
sors  S.  V.  Day  and  A.  P.  Kratz,  will  go 
far  towards  raising  the  place  of  warm- 
air  furnace  heating  in  the  eyes  of  the 
general  public. 

Secretary  Allen  W.  Williams,  in  his 
report,  also  paid  a  tribute  to  the  work 
at  the  L^niversity  of  Illinois,  stating 
that  “as  this  work  has  approached  and 
reached  a  practical  stage,  and  we  can 
say  that  our  engineering  data  are 
soundly  based  on  research  work,  the 
interest  in  it  has  increased  wonderfully, 
njbt  only  on  the  part  of  our  member¬ 
ship.  but  of  heating  engineers,  their  or¬ 
ganization.  architects  and  installers.” 

Professor  A.  C.  Willard  reported  on 
the  results  achieved  up  to  date  in  the 
research  work  at  the  University  of  Il¬ 
linois,  concluding  with  the  statement 
that  before  long  it  will  be  possible  for 
manufacturers  to  state  specifically  and 
accurately  what  any  size  of  a  warm-air 
furnace  may  be  expected  to  do  under 
specified  conditions  and  what  size  of  ap¬ 
paratus  and  air  supply  pipes  can  be 
safely  recommended  for  efficient  and 
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economical  heating  under  given  con¬ 
ditions. 

One  of  the  papers  presented  at  the 
meeting  was  on  “Functions  of  Hu¬ 
midity,”  presented  by  Professor  A.  P. 
Kratz  in  which  he  called  attention  to  a 
type  of  warm-air  furnace  recently 
placed  on  the  market  which  has  a  water 
reservoir  below  the  ash-pit.  This  furn¬ 
ace  is  said  tf)  be  capable  of  evapor¬ 
ating  about  26  gal.  of  water  in  24 
hours. 

.A  paper  on  “What  Next  in  Warm-Air 
Furnace  Heating?’’  was  presented  by 
Professor  James  D.  Hoffman.  .Among 
the  points  brought  by  Professor  Hoff¬ 
man  was  the  fact  that  “most'  people 
building  residences  would  welcome  au- 
thorative  information  as  to  how  best  to 
construct  them.  This  information  may 
come  from  any  worthy  source,  includ¬ 
ing  individual,  school,  society  or  gov¬ 
ernment  and  so  long  as  the  people  be¬ 
lieve  in  the  honesty  of  the  authority 
they  will  profit  by  it.” 

“The  immediate  consideration  of  the 
furnace  men  of  the  country,”  declared 
Professor  Hoffman,  “is  needed  not  so 
much  to  regulate  the  furnace  as  it  is  to 
control  the  shape,  size  and  installation 
of  the  leaders,  stacks  and  registers.  At 
present  there  is  no  restriction  whatso¬ 
ever  upon  any  person  who  wishes  to 
put  in  any  furnace  plant  in  any  way  he 
desires.  I  have  no  •  special  feeling 
against  anyone  entering  the  furnace 
game  either  as  a  manufacturer  or  in¬ 
staller.  but  no  person  has  a  right  to  put 
out  his  shingle  as  a  furnace  man  with¬ 
out  being  able  to  deliver  the  type  and 
character  of  work  that  will  reflect 
credit  upon  the  furnace  heating  indus¬ 
try.” 

Philip  Wyman  spoke  on  “Place  and 
Power  of  .Advertising  in  Business,” 
offering  as  a  suggestion  for  a  business 
slogan.  “Double  the  industry  by  1927.” 
He  presented  statistics  to  show  that  a 
vast  number  of  homes  throughout  the 
country  not  now  properly  heated  could 
with  advantage  be  equipped  with  furn¬ 
ace-heating  systems. 

Officers  elected  at  the  concluding  se^^- 
sion  arc  as  follow’s: 

President,  Irving  L.  Jones  (re-elect- 
edG  A'ice  President.  E.  B.  Langenberg. 
St.  Louis.  Mo.;  Treasurer  John  Kirch, 
.Akron.  O. ;  Secretary  .Allen  Wil- 
iGms.  Columbus.  (reelectedL  Execu- 
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live  committee:  D.  Rait  Richardson, 
New  York;  W.  G.  Wise,  Akron,  O.; 
John  V.  Patton,  Sycamore,  111,,  and 
John  Fry,  Detroit,  Mich. 

The  full  membership  of  the  sub-com¬ 
mittee  on  installation  code,  whose  re¬ 
port  was  taken  up  at  the  concluding 
session  and  adopted,  was  made  up  of 
Professor  James  D.  Hoffman,  chair¬ 
man:  K.  R.  Langcnberg  and  Jesse  M. 
McHenry,  for  the  American  Society  of 
Heating  and  Ventilating  F.ngineers;  C. 
L.  Lyman,  for  the  National  Warm-.\ir 
Heating  and  Ventilating  .\ssociation : 
George  Harms,  for  the  Western  Warm- 
.■\ir  Furnace  and  Supply  .Xssociation; 
and  John  H.  Hussie,  for  the  National 
.Association  of  Sheet  Metal  Contract¬ 
ors. 

Secretary  Langenberg  of  the  sub¬ 
committee,  presented  the  code  which 
was  taken  up  section  by  section.  Some 
changes  were  made  based  upon  sugges¬ 
tions  submitted  by  P.  J.  Dougherty  and 
F.  R.  Still  of  the  Advisory  Committee 
on  Warm-Air  Furnace  Research. 


The  Heating  Research  Situation  in 
England. 

■Although  some  remarkable  progress 
had  been  made  in  England  in  the  field 
of  heating  research,  one  of  the  principal 
hindrances  to  the  work  has  been  the 
lack  of  funds.  Referring  to  this  matter. 
.Arthur  H.  Barker,  in  his  recent  presiden¬ 
tial  address  before  the  British  Institu¬ 
tion  of  Heating  and  A’entilating  Engi¬ 
neers.  told  how  Mr.  Kinoshita.  who  is 
engaged  in  research  work  for  the  insti¬ 
tution  at  the  University  College  in  Lon¬ 
don.  in  visiting  Germany  lately,  saw  a 
newly-erected  large  building  in  Mimich. 
the  cost  of  which  had  been  liorne  entire¬ 
ly  by  subscriptions  from  individual  heat¬ 
ing  contractors.  He  learned  that  these 
contractors  had  not  only  subscribed  the 
capital  cost,  but  also  were  keeping  the 
Research  Institution  going  by  annual 
subscriptions  and  by  sending  their  prob- 
blems  and  their  products  to  be  investi¬ 
gated  and  reported  on  by  the  staff  en¬ 
gaged.  The  speaker  indicated  that  in 
England  the  profession  has  not  as  yet 
been  seized  with  the  necessary  scientific 
enthusiasm  to  make  research  work  the 
success  it  should  be. 

Considerable  disappointment  was  also 
expressed  over  the  refusal  of  the  Gov- 
e’^nment  Department  of  Scientific  and  In¬ 
dustrial  Research  to  approve  the  con¬ 
tinuation  of  the  investigation  into  the 
beat  tran-m:svion  of  thin  building  mater¬ 
ials.  as  it  prevents  the  institution’s  lab- 
oratoiy  fr^-m  carry'ng  out  much  useful 
work  in  that  direction. 

Hr.M  EMISSION  FKftM  RXIM.STORS 

The  principal  research  now  being  con¬ 
ducted  through  the  institution  is  in  con¬ 
nection  with  the  heat  transmission  from 
radiat<irs,  with  a  view  of  discovering,  if 
I»os-ibIe.  a  general  empirical  law  which 
will  make  it  jK^ssible  to  determine  the 
transmi'“Sion  constant  of  a  radiator  of 
any  make  under  any  gi\en  condition  as 
regard*-  temperature,  mounting  and  iiipe 
connections.  .As  Mr.  Kinoshita  jKunted 


out,  if  such  a  law  were  once  established 
it  would  benefit  not  only  anyone  who 
tests  or  designs  a  new  radiator,  but  also 
anyone  who  uses  it  in  the  calculation  of 
heating  installations. 

“I’p  to  the  present,"  reported  Mr. 
Kinoshita,  ‘‘a  very  important  result  has 
been  obtained  which  shows  that  the 
transmission  of  heat  is  proportional  to 
the  l.d  power  of  the  temperature  dif¬ 
ference.  This  means  that  there  is  a 
transmission  constant  for  a  particular 
radiator,  and  the  old  coefficient,  which 
varies  as  the  temperature  difference  can 
be  replaced  by  this  new  single  constant 
for  all  temjierature  differences. 

‘‘This  law  was  confirmed  in  the  case 
of  two  radiators  of  extreme  types,  one 
being  a  single  column,  .18-in.  in  height, 
and  the  other  a  window  seat  type,  1.1 
in.  in  height.  It  was  also  proved  to  be 
true  for  the  Classic  type  radiators. 

".Another  imixirtant  result  is  that  both 
for  high  and  low  radiators,  top-bottom 
connections  of  the  flow  and  return  pipes, 
whether  on  the  same  side  or  on  the  op¬ 
posite  sides,  gives  definitely  10%  to  11% 
higher  transmission  than  bottom-bot¬ 
tom  connections. 

"The  time  available  for  the  research 
has  been  spent  chiefly  on  the  foundation 
work  which  is  necessarily,  as  a  rule, 
slow,  but  essential  in  obtaining  any  defi¬ 
nite  result.  Step  by  step  difficulties  were 
overcome  and  doubts  cleared.  It  is  now- 
possible  for  us  to  test  any  radiator  in  a 
simple  manner,  i.  e.,  for  one  method  of 
pipe  connection,  say  top-bottom,  and  for 
any  desirable  temperature  difference,  to 
give  full  information  under  varying  con¬ 
ditions. 

"This  is  not  all  that  is  required.  The 
question  of  the  temperature  drop  be¬ 
tween  the  flow  and  return  has  not  yet 
been  fully  investigated.  In  practice  a 
temperature  drop  of  .k)®  to  40°  is  gener¬ 
ally  assumed,  but  what  will  the  trans¬ 
mission  be  when  the  flow  is  very  fast 
or  very  slow? 

".At  the  last  meeting  of  the  Research 
Committee  an  improved  method  of  test¬ 
ing  was  proposed,  and  it  was  decided 
to  adopt  it  without  delay.  Further  use¬ 
ful  results  may,  therefore,  be  expected 
to  be  made  known  in  the  near  future. 
.After  this  the  test  will  become  extreme¬ 
ly  simple,  and  the  time  will  be  devoted 
to  obtaining  the  practical  data.” 


Heating  Contractors  to  Hold  Annual 
Convention  in  Buffalo. 

For  the  first  time  the  heating  contrac¬ 
tors  of  the  country  will  meet  in  annual 
convention  in  Buffalo,  May  31 -June  3, 
next.  The  Heating  and  Piping  Con¬ 
tractors’  National  .Association,  or,  as  it 
was  formerly  called,  the  National  .As¬ 
sociation  of  Master  Steam  and  Hot  Wa¬ 
ter  Fitters,  has  met  twice  as  far  west 
a>  Chicago  and  two  years  ago  held  a 
successful  convention  in  Cleveland.  The 
-election  of  Buffalo  brings  that  city 
p-ominently  into  the  limelight  as  it  is 
al'O  to  be  the  convention  city  of  the 
.American  Society  of  Heating  and  Ven¬ 
tilating  Engineers  the  following  week. 

The  program  for  the  convention  of  the 


Heating  and  Piping  Contractors’  Nation¬ 
al  .Association,  which  will  be  the  asso¬ 
ciation’s  v33d  annual  meeting,  starts  with 
the  assemhling  of  the  board  of  direc¬ 
tors  Wednesday,  May  31.  The  formal 
opening  of  the  convention  will  be  on 
Thursday,  June  1,  when,  it  is  announced, 
the  mayor  of  Buffalo  will  address  the 
delegates.  This  will  be  followed  by 
the  address  of  President  N.  Loring  Dan- 
forth,  the  reports  of  the  board  of  direc¬ 
tors  and  of  standing  committees.  The 
reports  of  the  other  officers  will  he  pre¬ 
sented  at  the  morning  session  on  Friday, 
J  line  2. 

.Among  the  entertainment  features  are 
a  dance  at  the  Hotel  Statler  Friday 
evening  and  a  trip  to  Niagara  Falls, 
Sunday  afternoon. 


Suggestions  for  Garage  Ventilation. 

The  general  lack  of  ventilation  in 
garages  throughout  the  country  and  the 
consequent  sickness  caused  to  employes 
of  such  garages  has  prompted  the  In¬ 
dustrial  Commission  of  Wisconsin, 
through  R.  .A.  Shiall,  ventilation  en- 
.gineer,  to  take  this  matter  up  with  the 
State  legislation.  The  commission  has 
perfected  a  method  whereby  every  gar¬ 
age  can  supply  adequate  ventilation  at 
a  small  cost.  Mr.  Small,  in  discussing 
the  matter  said: 

"After  considerable  thought  and  ob¬ 
servation,  it  seems  to  us  that  the  most 
generally  applicable  method  of  garage 
ventilation  consists  of  a  forced  and  well 
distributed  supply  of  fresh  tempered  air 
at  or  near  the  floor  line,  with  natural 
outlets  in  roof  or  near  the  ceiling. 

"Of  the  gases  from  and  about  an  au¬ 
tomobile  engine  w-e  may  say,  approxi¬ 
mately-  that  gasoline  fumes  are  four 
times  as  heavy  as  air.  Carbon  dioxide 
CO-  fumes  are  1.5  times  as  heavy  as 
air:  carbon  monoxide  CO  fumes  are  976 
times  as  heavy  as  air. 

‘‘Modern  regulations  generally  pre¬ 
clude  the  presence  of  much  gasoline 
fumes  in  a  garage.  The  other  gases 
come  hot  from  the  engine,  250°  F,  and 
tend  to  rise  because  of  this  heat.  When 
the  velocity  and  excess  of  heat  become 
dissipated,  they  tend  to  settle  back  to 
gravity  strata,  as  in  still  air. 

“The  mechanic,  the  workman,  the 
spectator,  the  customer,  the  proprietor 
and  the  engine  all  breathe  and  exhale 
in  the  zone  near  the  floor.  That  is 
where  the  fresh  air  should  be  supplied 
or  made  effective. 

“The  rising  columns  of  gases  from 
lungs  and  cylinders  should  be  kept 
moving  toward  a  suitable  discharge,  so 
they  will  have  no  opportunity  to  strat¬ 
ify  and  concentrate. 

“For  the  average  public  garage, 
where  the  repair  area  is  not  enclosed 
separate  from  the  live  storage  area, 
we -suggest  that  the  bulk  of  air  supply 
be  applied  at  the  repair  area  and  that 
the  outlets  be  arranged  so  that  the 
room  air  traverses  the  live  storage  area 
toward  the  outlets.  This  will  minimize 
the  quantity  of  air  supply  necessary 
during  the  time  when  the  cars  are  be¬ 
ing  taken  out  for  the  day  or  brought  in 
for  the  night.” 
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first  draft  of  proposed  standard  build. 

ING  CODE  ISSUED  BY  DEPARTMENT 
OF  COMMERCE 


I'-dllowing  out  its  own  suggestions  that 
many  of  the  materials  used  in  building 
construction  could  he  more  fully  standard¬ 
ized  than  they  are  at  present,  the  Build¬ 
ing  Code  Committee  of  the  Department 
of  Commerce  has  just  issued  its  pre¬ 
liminary  report  for  “Recommended  Mini¬ 
mum  Requirements  for  Small  House  Con¬ 
struction.”  This  committee  was  organ- 
ize<l  in  May,  1921,  with  Ira  H.  Woolson, 
consulting  engineer  for  the  National 
Board  of  Fire  Underwriters,  as  chair¬ 
man.  The  other  members  are  Edwin  H. 
Brown.  Minneapolis,  architect ;  William 
K.  Hatt.  professor  of  civil  engineering  in 
Purdue  University;  Rudolph  P.  Miller, 
superintendent  of  buildings.  New  York 
City;  John  A.  Newlin,  Forest  Products 
Laboratory,  Madison,  Wis. ;  Ernest  J. 
Russell.  St.  Louis,  architect;  and  Joseph 
R.  Worcester.  Boston,  consulting  engi¬ 
neer.  Frank  P.  Cartwright  is  technical 
secretary  of  the  committee. 

.Attention  is  directed  by  the  committee 
to  the  fact  that  this  report,  which  covers 
over  KX)  typewritten  pages,  is  only  in 
tentative  form.  It  is  divided  into  three 
parts. 

Part  I  is  the  introduction  and  covers 
a  general  descript'on  of  the  circumstances 
leading  to  the  formation  of  the  commit 
tee  and  outlining  its  mcthcKl  of  procedure 
and  scope  of  operation. 

Part  II  contains  “Minimum  Require¬ 
ments  for  Safe  and  Economical  Con¬ 
struction  of  Small  Buildings.”  in  the  form 
of  an  ordinance  suitable  for  adoption  by 
municipalities. 

Part  III  contains  the  appendi.x.  and  in¬ 
cludes  material  not  suited  to  be  incorpo¬ 
rated  in  a  building  law.  but  which  is  ex¬ 
planatory  of  the  various  requirements 
made  in  Part  II. 

Dekkct.s  in  Existing  Buii.ding  Require¬ 
ments. 

For  years  it  has  been  known  that  in 
almost  every  city  the  local  building  laws 
require  more  material  or  refinements  of 
workmanship  than  are  justified,  consider¬ 
ing  the  purpose  of  the  buildings  affected. 
This  was  disclosed  during  the  hearings  of 
the  Senate  Committee  on  Reconstruction 
and  Production  in  1920.  It  was  further 
d  sclosed  that  building  codes  and  build¬ 
ers,  either  through  ignorance  or  selfish 
motives,  frequently  fail  to  recognize 
modern  methods  of  construction  intended 
to  lessen  cost. 

“The  budding  codes  of  the  country.” 
states  the  Senate  Committee’s  report, 
“have  not  been  developed  upon  scientific 
data,  but  rather  on  compromi.ses ;  they 
are  not  uniform  in  principle  and.  in  many 
instances,  involve  an  additional  cost  of 
ci'iistruction  without  assuring  more  useful 
or  more  durable  buildings.” 

It  was  found  that  out  of  a  total  of 
1478  cities  in  the  United  States  in  1920 
having  a  poinilation  of  S.fKH)  or  more,  as 
many  as  328,  or  22Cf.  have  no  building 
code  or  inspector. 

Secretary  Hoover  is  directly  responsible 


for  the  appointment  of  the  present  com¬ 
mittee  and  has  made  it  a  part  of  the  new¬ 
ly-created  Division  of  Buildings  and 
Housing  which  has  under  way  a  broad 
program  of  investigation  into  the  causes 
of  building  industry  sluggishness  and  pos¬ 
sible  remedies  therefor.  The  committee 
is  established  in  the  Department  of  Com¬ 
merce  Building  in  Washington. 

GenEr.m.  PurtosEs  oe  Co.m.viittee. 

In  outlining  the  work  to  l)e  taken  up  by 
tbe  committee,  the  main  points  to  be 
covered  are  given  as  follows : 

1.  To  study  existing  building  codes  and 
determine  the  nature  of  their  disagree¬ 
ment  and  the  extent  to  which  their  re¬ 
quirements  are  oppressive  to  the  build¬ 
ing  industry. 

2.  To  gather  information  concerning 
minimum  requirements  considered  essen¬ 
tial  by  architects  and  engineers  for  safe 
and  proper  construction  of  buildings  of 
different  types  and  varying  occupancy,  in 
an  effort  to  secure  safe,  economical  con- 
s,ructio;i,  and  eliminate  waste  in  build¬ 
ing. 

3.  To  prepare  and  publish  recommended 
building  regulations  based  upon  the  con¬ 
sensus  of  reliable  informat'on  obtained, 
such  recommendations  to  represent  mini¬ 
mum  safe  practice  in  all  matters  pertain¬ 
ing  to  engineering  design  and  general 
building  methcjds. 

4.  To  investigate  the  merits  of  new 
building  materials  and  methods  of  con¬ 
s’,  ruction  which  promise  economy.* 

5.  The  committee  may  use  its  influence 
to  further  any  measures  promising  im¬ 
provement  in  present  methods  of  building 
regulation  or  which  encourage  building 
industry. 

6.  It  is  not  the  purpose  of  the  com¬ 
mittee.  at  least  for  the  present,  to  draft  a 
complete  building  code.  It  believes  the 
main  objects  desired  can  be  most  quick¬ 
ly  and  easily  secured  by  recommending 
standards  of  practice  in  those  portions  of 
the  bu'lding  codes  subject  to  the  greatest 
general  criticism. 

In  taking  up  the  work,  precedence  was 
given  to  dwelling  construction  on  account 
of  the  great  s:arcity  of  dwellings  through¬ 
out  the  country.  The  committee  then 
states  how  it  proceeded  to  get  the  infor¬ 
mation  on  which  the  present  preliminary 
report  is  based.  Among  the  many  sugges¬ 
tions  received  meriting  special  attention, 
one  frequently  repeated  and  strongly  em¬ 
phasized,  was  that  plumbing  requirements 
should  be  revised  and  standardized.  Ac¬ 
cepting  this  suggestion  the  committee 
made  analyses  of  8t)  selected  plumbing 
ordinances  to  ascertain  average  and  ex¬ 
treme  types  of  practice.  It  promptly  de¬ 
veloped.  states  the  report,  that  there  was 
unanimity  of  thought  that  economies  could 
be  effected,  but  no  agreement  as  to  plans 
for  accomplishing  same.  Strong  differ¬ 
ences  of  opinion  existed  as  to  the  merits 
of  various  plumbing  devices  and  special 
methods  of  installation.  .As  a  result  i>f 
this  investigation,  the  Bureau  of  Stand¬ 


ards  offered  to  conduct  an  investigation 
if  provided  with  a  schedule  of  tests.  A 
sub-committee  on  plumbing,  therefore,  was 
formed  to  supervise  the  investigation  and 
to  draft  recommendations  for  plumbing 
requirements  after  completion  of  the 
tests.  This  committee  is  headed  by  Pro¬ 
fessor  George  C.  Whipple,  professor  of 
sanitary  engineering  in  Harvard  Uni¬ 
versity.  Experimental  work  has  already 
begun  at  thb  Bureau  of  Standards. 

Publication  of  Parts  II  and  III  of  the 
report  is  being  withheld  as,  so  far,  they 
are  only  in  tentative  form  and  will  no 
doubt  undergo  numerous  revisions  before 
being  finally  published  as  the  committee’s 
recommendations.  It  may  be  stated,  how¬ 
ever,  that  the  tentative  code  for  chimneys 
is  based  largely  upon  the  requirements 
recently  promulgated  by  the  National 
Board  of  Fire  Underwriters. 

The  report  as  published  is  submitted  in 
its  present  form  for  criticism  and  is  being 
sent  to  all  technical  and  industrial  organi¬ 
zations  interested  in  the  subject  of  build¬ 
ing  construction,  as  well  as  to  numer¬ 
ous  individual  architects  and  engineers. 


American  Building  Exposition  in 
Cleveland. 

.Among  the  exhibitors  at  the  .Ameri¬ 
can  Building  Exposition  in  Cleveland. 
April  23-May  2,  were  the  Heating  and 
Piping  Contractors’  Cleveland  Associa¬ 
tion  and  the  following  manufacturers 
of  heating  and  ventilating  apparatus: 
Mouat-Squires  Co..  Cleveland;  Ameri¬ 
can  Radiator  Company,  Chicago;  Utica 
Heater  Co..  Utica,  N.  Y. ;  Stark  Sheet 
Metal  Works  Co.,  Canton,  Ill.;  Bishop 
&  Babcock  Co.,  Cleveland;  Johnson 
Service  Co..  Milwaukee;  H.  B  .Smith 
Co.,  Westfield,  Mass.;  Everhot  Heater 
Co..  Cleveland;  Weil-McLain  Co.. 
Cleveland:  Minneapolis  Heat  Regula¬ 
tor  Co..  Minneapolis;  Garford  Found- 
dies  Co.,  Cleveland  (now  manufacturer 
of  the  Bernard  boiler)  ;  Si-Fo  \’entila- 
tor  Co.,  Cleveland;  and  the  Hughes- 
Limbach  Co..  Cleveland  (oil  burners). 


“Cost  Plus”  Rates  in  Central  Station 
Heating. 

“Cost  plus”  as  applied  to  the  rates 
charged  for  central  station  heating  ser¬ 
vice  has  come  into  vogue  recently  and 
has  aroused  curiosity  in  some  quarters 
as  to  its  precise  meaning.  "Cost  plus” 
rates  are  simply  those  based  on  the  act¬ 
ual  cost  of  operation,  plus  an  agreed 
percentage  profit.  As  in  building  con¬ 
struction,  its  great  drawback  lies  in  the 
fact  that  some  individuals  and  corpora¬ 
tions  cannot  resist  the  temptation  to 
profiteer  where  there  is  no  check  to  pro¬ 
tect  their  customers. 

For  his  reason  such  agreements  may 
be  of  little  value  unless  adequate  legal, 
accounting  and  engineering  skill  is  em¬ 
ployed  by  those  served. 

City  fathers  would  be  wise  if  they 
consulted  with  reliable  utility  rate  ex¬ 
perts  who  can  furnish  the  range  of 
technical  skill  named,  instead  of  de¬ 
pending  upon  local  legal  talent  unversevi 
i!i  cv»rpv>rat!on  law. 
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THE  WEATHER  FOR  MARCH,  1922 


New  York 

Boston 

Pittsburgh 

Chicago 

Hipliest  temperature,  decrees  F . 

72 

70 

75 

66 

i)ate  of  liifihest  temperature . 

26 

26 

25 

25 

Lowest  temperature,  decrees  F . 

17 

14 

18 

23 

Date  of  lowest  temperature . 

1 

1 

1 

1 

('•reatest  dailv  rau>je.  de.urees  F . 

3d 

41 

34 

28 

Date  of  >;reati"st  ilailv  ranjje . 

26 

26 

6 

25 

Least  daily  ratine,  decrees  F . 

5 

5 

5 

3 

Date  of  least  dailv  ranjie . 

4 

11,  28 

21 

26 

Mean  temp,  for  month,  degrees  F . 

41.3 

30.6 

43 

39.4 

N'ormal  ntean  temp,  for  month,  degrees  F 

37.5 

35. 

30.6 

36.3 

Total  rainfall,  in . 

4.35 

4.30 

5.84 

5.58 

Total  snowfall,  in . 

3.5 

10.1 

11.0 

2.8 

Normal  priH-ipitation.  this  month,  in.  . . . 

4.10 

4.as 

3.01 

2.55 

Total  wind  movement,  miles . 

13,049 

6.4fi4 

8.087 

10,039  ' 

rre\  ailing  direction  of  wind . 

N.  W. 

N.W. 

N.W. 

N.K 

N*uml>er  of  clear  davs . 

6 

0 

8 

8 

Xumher  of  partlv  cloudv  davs . 

11 

7 

2 

6 

Number  of  cloudv  davs . 

14 

15 

21 

17 

Number  of  davs  on  which  rain  fell . 

Q 

10 

10 

11 

Numl>er  of  davs  on  which  snow  fell . 

4  ; 

3 

4 

3 

Snow  on  ground  at  end  of  month,  in . 

None  { 

2.2 

None 

1.1 

May.  1<)22 
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'  RECORD  OF  THE  WEATHER  IN  ST.  LOUIS  FOR  MARCH.  1922. 

Plotted  from  records  especially  compiled  for  The  He.\tinc  and  Ventil.atinc  Magazine,  by  the  United 
States  Weather  Bureau. 

Heavy  lines  indicate  temperature  in  degrees  F. 

Light  lines  indicate  wind  in  miles  per  hour. 

Broken  line  indicates  humidity  in  percental  from  readings  taken  9t  $  9,  Itt.i  12  m.,  and  S  p.  m. 

S— Clear,  P  C — partly  clouly,  C — cloudy,  R — rain.  Sn^^now, 

Arrows  fly  with  prevailing  directions  of  wind. 
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TYPES  OF  WATER  SERVICE  HEATERS 


buildings  in  which  the  water  type  of 
radiation  already  exists,  as  the  heater 
may  be  readily  connected,  and  at  a  min¬ 
imum  expense. 


Water  service  heaters,  because  of  their 
wkle  adaptability  to  the  furnishing  of 
large  or  small  quantities  of  hot  water 
supply,  are  used  extensively  in  hotels,  hos¬ 
pitals.  sanitariums,  industrial  plants,  apart¬ 
ment  houses,  and  many  other  classes  of 
buildings. 

To  the  list  of  such  heaters  recently 
described  in  these  columns,  may  be  add¬ 
ed  still  another,  as  reported  by  the 
•American  District  Steam  Co.,  manufac¬ 
turers  of  the  .\dsco  water  heaters,  shown 
herewith.  These  heaters,  though  well 
adapted  to  the  usual  purposes  of  hot  wa¬ 
ter  supply.  are  especially  suitable 
for  use  in  heating,  by  water,  any  build¬ 
ing  in  which  the  steam  supply  is  from  a 
central  station  heating  system,  individual 
boiler,  or  other  source.  In  this  way.  the 
heaters  become  transformers,  taking  the 
heat  from  the  steam,  and  passing  it  on  to 
the  hot  water  used  as  a  heating  medium. 


STEAMinlet 


HOT  WATER  OUTLETS 


COMBINATION  STEAM  .\ND  HOT  WATER 
SYSTEMS  EX)R  HEATING  BCILPINGS. 

Such  a  method  of  heating  has  been 
found  very  satisfactory,  in  particular  for 


ITG.  2.— PHANTOM  VIF.W  OF  ADSCO  WATER  HEATER. 


typical  combination  heating  system 
of  this  nature,  as  shown  in  Fig.  1,  pos¬ 
sesses  many  features  of  interest.  Note 
that  the  steam  supply  enters  from  the 
street,  is  valved  and  dripped  at  the  rise, 
then  connected  to  the  heater  through  an 
automatic  temperature  regulator,  thus 
making  a  simple  and  efficient  installa¬ 
tion. 

Steam  entering  this  heater  passes 
through  the  tubes  in  the  upper  half,  and 
back  through  the  tubes  in  the  lower  half ; 
thus  eliminating  the  formation  of  an  air 
pocket  which  would  decrease  the  heating 
efficiency.  Condensation  flows  by  grav¬ 
ity  through  a  steam  trap,  a  radiator  of 
the  indirect  type  (upon  which  the  steam 
trap  is  mounted),  and  a  meter  in  w'hich 
the  condensation  is  measured,  after 
which  it  enters  the  sewer. 


RECLAIMING  THE  HEAT  FROM  WASTE 
CONDENSATION. 


This  location  of  steam  trap  and  radia¬ 
tor  (within  a  chamber  to  which  a  cold 
air  duct  is  connected)  is  the  second  fea¬ 
ture  of  major  interest;  possessing  as  it 
does,  not  only  a  measure  of  conserva¬ 
tion,  but  also,  the  prevention  of  high- 
temperature  water  from  entering  the 
sewer,  the  latter  being  objectionable  and 
prohibited  by  most  city  ordinances. 

Air  entering  the  chamber  passes  over 
the  hot  surfaces  of  the  trap  and  radiator, 
reclaiming  heat  (otherwise  lost)  from 
the  waste  condensation  flowing  through 
them.  This  air  being  heated,  rises  and 
leaves  through  a  register  in  the  floor  of 
the  room  above,  providing  ventilation  as 
well  as  warmth  to  the  occupants  of  this 
room. 

For  obvious  reasons,  the  air  vent  of 
the  radiator  and  the  automatic  air  valve 
of  the  steam  trap  are  piped  so  as  to  dis¬ 
charge  outside  of  the  chamber.  Other 
details  are  a  sliding  stop  located  in  the 


FIG.  1.— TYPICAL  COMBINATION  STEAM  AND  HOT  WATER  SYSTEM 
FOR  HEATI.NG  BUILDINGS. 
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cold  air  duct,  a  tell  tale  on  the  meter, 
and  a  full  size  outlet  between  the  meter 
and  free  opening  to  the  sewer. 

DETAILS  OF  THE  SYSTEM. 

A  water  service  heater,  installed  for 
the  purpose  shown,' requires  an  expan¬ 
sion  tank  located  at  some  high  point, 
preferably  in  the  attic.  To  this  tank,  the 
usual  overflow  and  water  supply  connec¬ 
tions  are  made,  using  a  ball  cock  for  au- 


FIG.  4.-  CROSS  SECTION  OF  HEATER 

HEAD  SHOWING  PACKING  GLAND 

AND  ALLOWANCE  MADE  FOR  EX¬ 
PANSION  OF  TUBES. 

tomatic  filling.  An  altitude  gauge  con¬ 
nected  to  the  top  of  the  heater  indicates 
the  height  of  water  in  the  system,  and 
a  steam  gauge,  installed  where  shown, 
indicates  the  pressure  of  steam  supply 
from  the  street. 

Connected  to  the  lowest  point  of  the 
system,  at  the  return  below  the  heater,  is 
the  draw-off.  This  is  piped  to  the  sewer, 
as  is  also  the  open  discharge  from  the 
temperature  regulator. 

Heaters  of  this  type  are  also  used  for 
heating  swimming  pools,  an  installation 
of  this  kind  being  shown  in  Fig.  3.  The 
tank  is  filled  with  fresh  water  through 
the  heater,  as  shown  by  plain  arrows,  na¬ 
tural  circulation  takes  place  as  shown  by 
feathered  arrows,  and  the  system  is  back- 
flushed  (cleansed)  to  the  sewer,  as 
shown  by  double  headed  arrows. 

Fig.  2  illustrates  in  phantom  view  the 
construction  of  the  Adsco  heater,  which 
may  be  furnished,  either  horizontal  as  il¬ 
lustrated,  or  vertical,  as  conditions  re¬ 
quire. 

The  shell  is  made  of  cast-iron  which 


insures  the  life  of  the  heater  and  elimi¬ 
nates  the  possibility  of  pitting,  a  com¬ 
plaint  so  common  where  steel  is  used. 
By  removing  the  covers  at  either  end,  all 
inside  parts  become  easily  accessible  for 
inspection  when  necessary,  the  tube 
plates  being  fastened  to  the  body  of  the 
heater  independently  of  the  covers.  Heat¬ 
ers  are  provided  with  cast-iron  supports 
which  may  rest  on  masonry  or  other 
foundations. 

Only  brass  tubes  are  used  and  these 
are  installed  so  as  to  pass  through  head 
plates  at  each  end  of  the  heater,  as 
shown  in  the  sectional  view  of  the  tube 
and  packing  gland  (Fig.  4).  This  gland 
is  constructed  especially  for  the  purpose 
of  preventing  the  possibility  of  leaks,  or 


Sizes  and  capacities  of  Adsco  Water 
Heaters 
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72 
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42  X  S-5y2 
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14195 

42  X  6-0 
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15675 

42x6-11 

315 
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42  X  8-9J4 

399 

22745 

42x10-1^ 
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26105 

42  X  10-8J4 
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27530 

damage,  due  to  the  difference  in  expan¬ 
sion  between  brass  tubes  and  cast-iron 
head  plates.  Such  a  method  of  assemb¬ 
ling  the  tubes  in  the  heater  does  away 
with  threads  or  expanded  connections, 
and  obviates  the  liability  of  tubes  pulling 
out  of  the  stuffing  box  from  the  opposite 
end. 

The  accompanying  tables  give  general 
dimensions  and  heating  capacities  of  the 
heaters,  and  shows  by  the  large  number 
of  sizes  listed,  the  adaptability  of  these 
heaters  to  all  requirements.  In  selecting 
from  this  table  the  size  of  heater  requir¬ 
ed,  allowance  should  be  made  not  only 
for  the  square  feet  of  direct  radiation 
connected  to  the  system,  but  also  for  the 
heat  given  off  from  uncovered  piping. 


“Give  Him  Fresh  Air.” 

If  a  man  faints  in  a  crowded,  poorly- 
ventilated  room,  the  cry  is  “Stand  back, 
give  him  fresh  air.”  Some  helpful  in¬ 
dividual  usually  loosens  the  garments  at 
his  throat,  fans  him,  and  perhaps  sprin¬ 
kles  water  on  his  face. 

The  result  is  the  man  soon  regains 
consciousness,  but  the  man  did  not  faint 
for  lack  of  air,  and  he  does  not  recover 
because  more  air  is  supplied;  it  is  not 
a  question  of  air  at  all ;  it  is  entirely  a 
matter  of  heat. 

In  the  poorly-ventilated  room  the  tem¬ 
perature  or  humidity,  or  possibly  both, 
becomes  so  high  that  the  human  body 
does  not  give  off  the  excess  heat  generat¬ 
ed,  and  the  man  faints  from  what  the 
physician  calls  “heat  prostration,”  and 
when  we  loosen  his  clothing,  fan  him, 
and  sprinkle  water  on  his  face,  we  aid 
Nature,  not  in  giving  him  more  air,  but 
in  reducing  his  body  temperature,  thus 
hastening  his  return  to  consciousness.  — 
David  M.  Haines  before  the  National 
Association  of  Sheet  Metal  Contractors. 


The  entire  coal  consumption  for  France 
is  not  over  60,000,000  tons  per  annum,  of 
which  a  third  came  from  abroad  before 
the  war  and  somewhat  more  to-day. 


FlLLINa  T<kNK  r«C9M  y/ATCH  TH«U  HlATC* 

k  Natural  Ciuculation. 

Back  Flush 


FIG.  3.— .\RRANGEMENT  OF  ADS>cO  W.vir.R  HEATER  AND  PIPING  FOR  HEATING  SWIM  MING  POOL- 
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THE  COST  OF  BUILDING 


Striking  evidence  that  at  la^t  finan¬ 
cial  institutions  are  willing  to  accept  the 
present  costs  as  sufficiently  stable  to  rec- 
onintetnl  construction  is  furnished  in  a 
hulletin  recently  issued  hy  the  Chemical 
National  Hank,  of  New  York,  which 
anal\/e'  in  considerable  detail  the  cost 
of  building  at  the  present  time  with  that 
existing  during  the  pre-war  period.  The 
data  gi\en  are  on  residence  construction, 
but  would  he  applicable,  of  course,  to 
other  t>pcs  of  buildings  of  similar  con¬ 
struction.  The  failure  of  the  hanks  to 
take  such  a  stand  previously  has  in  no 
small  measure  held  hack  the  actual 
c»instructi»>n  of  buildings  of  all  classes, 
so  that  the  change-of-attitnde  would  seem 
to  augur  well  for  the  building  industrv 
in  lOJJ 

The  detailed  figures  present  a  com¬ 
parison  of  the  cost  of  building  a  home 
in  H)14  with  the  cost  of  the  same  huihl- 
mg  m  l‘>Jt\  at  the  peak  of  the  high  price 
wave,  and  in  March.  I'f22.  The  figures 
are  for  three  different  types  of  resi¬ 
dences.  showing,  in  each  case,  the 
changes  in  the  various  elements  in  labor 
and  material  costs. 

A  home  of  type  A  cost  in  ldl4,  $.^.52*^ 
In  1^2lf  the  same  house  cost  $12,815.  an 
increase  of  131*^  in  relation  to  the  1*H4 
figure  In  March,  l'^22.  such  a  house 
would  cost  $^,502.  7\%  more  than  the 
1*>14  cost,  and  26*!^-  below  the  maximum 
cost  m  1*^211. 


of  building  costs  in  the  future,  (ieneral 
wholesale  prices,  as  measured  by  the  in¬ 
dex  numlH'r  of  the  U.  S.  Bureau  of  halxir 
Statistics,  .seem  to  he  stabilized  at  a  level 
about  50''r  alxive  that  of  the  pre-war 
period.  Building  costs  are  above  this 
level  Init  many  of  the  elements  which 
liulk  large  in  building  costs,  such  as 
freight  ra*es  and  wage  rates,  are  less  sus- 
ceptib'e  to  downward  revison  than  are 


19;)4,  1908.  1911  and  1914.  The  yrar  1915 
witnessed  the  begitining  of  a  more  rapid 
rise,  and  the  rate  was  still  further  acceler¬ 
ated  in  1919  and  early  1920.  The  latter 
year  was  the  turning  point,  and  the  down¬ 
ward  rush  of  prices  ecjualed  the  rise  of 
the  preceding  year,  continuing  for  twelve 
months  before  any  definite  slackening  of 
the  fall  occurred. 

The  accompanying  chart  portrays  the 
course  of  general  con.struction  costs  in 
all  classes  of  building.s,  and  one  of  the  two 
chief  items  entering  into  those  costs,  be¬ 


The  rise  in  prices  and  wage  increases 
Ivtween  1914  and  1920  more  than  doubled 
building  costs  between  those  two  dates. 
The  subsequent  decline,  while  not  sufficient 
to  restore  costs  to  the  old  level,  lias 
brought  about  a  very  material  decrease  in 
the  fall  in  two  years  amounting  to  25% 
«>f  costs  at  the  peak. 

The  prospective  builder  is.  of  course,  in¬ 
terested  in  knowing  whether  he  may  look 
tor  further  declines,  for  which  he  should 
wait.  It  would  be  beyond  the  scope  of  this 
article  to  attempt  to  forecast  the  course 


commodity  prices  in  general.  The  general 
housing  shortage,  and  the  increasing  vol¬ 
ume  of  building  at  present  price  levels  are 
factors  which  serve  to  strengthen  build¬ 
ing  material  prices.  While  it  is  entirely 
possible,  therefore,  that  building  costs 
may  decline  still  further,  it  is  not  prob¬ 
able  that  drastic  declines  will  occur. 

The  trend  of  general  commodity  prices 
was  upward  between  18%  and  1920,  and 
building  costs  followed  the  general  course. 
Until  1915  the  increase  was  gradual,  with 
short  downward  swings  during  the  years 


tween  1914  and  1922.  The  three  curves 
on  the  chart  are  based  upon  weighted  in¬ 
dex  numbers  of  building  material  costs, 
building  labor  costs,  and  a  combination  of 
the  tw’o.  The  average  costs  during  1914 
are  taken  to  equal  100  in  each  case. 

It  is  apparent  that  the  increase  in  con¬ 
struction  costs  between  1915  and  1917  was 
almost  entirely  due  to  the  increase  in  ma¬ 
terial  prices.  These  had  doubled  by  the 
summer  of  1917,  while  building  labor  costs 
had  increased  18%.  “The  increase  in  labor 
costs  continued,  constituting  a  more  im- 


TVPE  TWO-STORY  FRAME  HOUSE 
7  Rooms — Size  30  ft.  x  34  ft. 


Contents  29,100  cu.  ft. — Floor  Area  2,640  sq.  ft. 


(Peak) 

March 

1914 

1920 

1922 

Excavation  . 

.  $240.00 

$420.00 

$420.00 

Foundations  and  C^ement... 

470.00 

1.459  00 

1,167.00 

Mason  rv  . 

250.00 

667.00 

543.00 

Plastering  . 

359.00 

%2.00 

809.00 

Carpentrv  and  Glass . 

.  2.520.00 

5.629.00 

3,845  00 

Painting  . 

320.00 

608.00 

560.00 

Plumbing  and  Gas  . 

350.00 

686.00 

517.00 

Heating  . 

400.00 

1,029.00 

712.00 

M  etal  Work  . 

180.00 

455.00 

291.00 

Tile  Work  . 

40.00 

87.00 

54.00 

Mantel*  . 

80.00 

173.00 

109.00 

Electric  . 

250.00 

500.00 

377.00 

Hardware  . 

70.00 

140.00 

98.00 

Total  Cost . 

..  5,529.00 

$12315.00 

$9,502.00 

Co*t  per  cu.  ft . 

$0.19 

$0.44 

$0,325 

Co*t  per  sq.  ft . 

209 

4.85 

3.60 

Percent  of  Change..., 

100% 

231% 

171% 

The  cost  of  a  home  of  type  B  in  1914  was  $4,176.  To  build 


such  a  house  in  1920  cost  $9,767,  133%  alxive  1914  costs.  The 
prevrnt  cost  of  this  home  is  $7,374,  which  is  76%  al>ove  1914 
prices  and  24%  Wow  the  maximum  c^iSt. 


TYPE  B— TWO-STORY  COLONIAL  HOUSE. 

8  Rooms  (Inch  Two  Attic  Rooms) — Size  23  ft.  x41  ft. 
Contents  25,315  cu.  ft. — Floor  Area  2,530  sq.  ft. 


1914 

Peak 

March 

1920 

1922 

Total  Cost  . 

....  $4,176.00 

$9,767.00 

$7,374.00 

Cost  per  cu.  ft . 

$0,165 

$0,385 

$0.29 

Cost  per  sq.  ft . 

1.65 

3.86 

2.91 

Percent  of  Change . 

100% 

233% 

176% 

The  1914  cost  of  a  type  C  home  was  $4,701,  which  by  1920 
had  risen  to  $10,913,  a  figure  132%  above  the  earlier  cost.  The 
cost  of  erecting  this  house  in  March,  1922  ,is  $8,112,  72%  above 
the  1914  cost  and  26%  below  the  peak  cost. 

TYPE  C— TWO-STORY  SHINGLE  HOUSE 
8  Rooms  (Small) — Size  26  ft.  x  35  ft. 

Contents  24,360  cu.  ft. — Floor  Area  2,385  sq.  ft. 


(Peak)  March 
1914  1920  1922 

Total  Cost  . $4,701.00  $10,913.00  $8,112.00 


Cost  per  cu.  ft .  $0,193  $0,448  $0,333 

Cost  per  sq.  ft .  2.00  4.64  3.68 

Percent  of  Change .  100%  232%  172% 
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portant  factor  in  later  additions  to  con¬ 
struction  costs.  In  1920  labor  costs  had 
reachcxl  a  maximum,  100%  above  the  1914 
average.  Material  costs,  at  the  same  date, 
were  212%  al)ove  the  1914  average.  At 
this  peak  which  was  reached  in  August, 
1920,  construction  costs  were  167%  above 
pre-war  costs.  The  precipitate  decline  in 
material  costs  brought  general  construc¬ 
tion  costs  down  in  the  latter  part  of  1920, 
though  labor  costs  maintained  their  level 
during  that  year.  The  year  1921  brought 
recissions  in  both  groups,  and  by  Feb¬ 
ruary.  1922,  material  costs  .sto«Kl  98% 
al)ove  their  pre-war  average,  with  labor 


costs  65%  a}K)ve.  Tbe  weighted  average 
of  the  two,  which  is  taken  to  represent  the 
general  cost  of  construction,  was  85% 
above  tbe  1914  figure  in  February,  1922. 

It  is  worthy  of  note  that  there  have 
been  no  marked  changes  in  material  costs 
fir  in  general  con.struction  costs  since  Sep¬ 
tember,  1921,  though  there  have  been 
slight  recissions  in  labor  costs.  Certain 
building  materials  have  actually  increased 
in  price  during  the  last  several  .ronths. 
This  has  been  due  to  renewed  bidfl  ng  for 
materials  with  the  increased  building  activ¬ 
ity  fif  re-cent  months. 


not  desirous  of  making  such  errors. 
Will  you  kindly  note  the  fact  that  this 
mistake  was  made?  But  do  not  blame  it 
on  the  humble  and  much-abused  slide 
rule. 

“There  will  always  be  a  difference 
of  opinion  with  engineers  as  to  the  va¬ 
lue  of  returning  condensate  to  boilers 
at  high  temperatures.  The  writer  of 
the  comments,  I  think,  has  not  consid¬ 
ered  the  loss  due  to  radiation,  etc., 
which  is  one  of  the  main  reasons  why  it 
does  not  pay  to  put  to  work  all  of  the 
heat  possible  in  every  pound  of  steam,  re¬ 
gardless  of  return  temperatures.” 


NATIONAL  TRADE  EXTENSION  BUREAU 


“Heat  by  Radiator”  Advertisements, 

Effective  publicity  matter  for  the 
“Heat  by  Radiator”  campaign  is  shown 
in  the  accompanying  typical  layouts  pre¬ 
pared  by  the  National  Trade  Extension 
Bureau,  Evansville,  Ind.  Although  this 
campaign  was  scheduled  for  the  week  of 
March  20-25,  there  is  an  appeal  here 
which  the  heating  industry  can  use  as  a 
permanent  feature  of  its  activities. 


Amount  of  Heat  Loss  in  Condensate. 

.\  correspondent  in  the  April  issue 
called  attention  to  a  statement  made  by 


the  writer  of  “The  Importance  of  Prop¬ 
er  Condensation  Control”  that  “for 
every  degree  Fahrenheit  above  the 
minimum  (temperature)  requirement 
there  is  approximately  HX)  heat  units  loss 
per  pound  of  condensate.”  .\s  he  pointed 
out,  the  figure  should  have  been  10,  in¬ 
stead  of  HX).  Tbe  author  of  the  article 
in  question,  in  commenting  on  the  matter 
w  rites : 

‘  The  writer  of  the  comments  on  the 
article  which  appeared  in  March  on  con¬ 
densation  is  right.  I  see  that  I  have  not 
checked  myself  properly  and,  as  a  re¬ 
sult.  have  used  100  when  10  was  intend¬ 
ed.  I  regret  this  very  much  as  I  am 


®l  I'  l'  ASHKfNI.I)  (umjk'i-N  stmrs  54iH  luvi 
t!  drawKwIks— the  same  asthrrs  <vf>- 
itjlNHis  .*g«»  ^loskin  t.MJutors  arc  the  greatest  im- 
INiiVkOKnt  iikhW  for  ht.i:tiig. 

oati  «»  hot  »«irt 

.  jU\  »».!»  ••■•I  a  4  t»  TK»«  •  NR  mk  Im 

»<kK  ..■.►ijiR  ojH-hMCtNr  rtf«  Mt««nr>nNH 
Rk  »H4f  oNk  a  Put  (url 

|xrjtiu«N  iiut  K  Upi  llM«acHiiw4  IN  Iw«h'  IXM  mRs 
l..rt  I'fN'K  lot  a  itMiRff*  lakRw 

•■•nist  lIuN  IN  NtRJiot'  h  tcRac  cx|«fn*% 


’  SPACE  FOR  DEALERS'  NAMES 

L..  _ _ _ 

ASSOCIATION  NA.ME 


TYPIC.AI,  "HK-AT  BY  RADl.ATOR”  .ADVKRTISKMKNTS  SKXT  OUT  BY 
.\.\TK).\.M,  TR.MIK  KXTENSION  Bl’RK.Al’. 


New  Hospital  for  Those  Injured  in 
the  Industries. 

.\s  a  direct  result  of  the  world-wide 
experiments  in  rehabilitation  of  men  in¬ 
jured  in  war,  America  has  now  a  hospi¬ 
tal  dedicated  solely  to  the  care  of  indus¬ 
trial  diseases  and  accidents  and  the  res¬ 
toration  of  industrial  casualties  to  active 
useful  life  again.  The  Reconstruction 
Hospital,  with  the  breaking  of  ground 
Sunday,  April  2,  for  its  eleven-story  ad¬ 
dition  at  l(X)th  Street  and  Central  Park 
West,  New  York  City,  now  enters  upon 
a  national  career,  prepared  to  offer  a 
unique  service  to  industry.  The  begin¬ 
ning  of  the  new  building  marks  the  end 
of  the  first  year  at  the  present  location. 

It  is  a  new  idea  to  have  a  hospital 
where  men  suffering  from  any  of  the 
many  casualties  of  industry  may  receive 
the  benefits  of  an  intensive  study  of 
their  cases  by  surgeons  specializing  in 
all  the  newest  forms  of  therapy,  combin¬ 
ed  with  the  complete  after-care  of  the 
patient  until  he  is  fit  to  earn  a  livelihood. 
Yet  in  the  brief  life  of  the  present  hospi¬ 
tal,  men  have  been  sent  from  all  over 
the  country  to  take  advantage  of  its  un- 
U'Ual  treatment,  and  many  suffering 
fr  m  seemingly  incurable  physical  ail¬ 
ments  and  distortions  have  been  return¬ 
ed  to  useful  industrial  life  again. 

The  plans  provide  for  space  for  17.^ 
hc'is  in  small  wards  and  semi-private 
ro'ims  where  women  and  children  may 
he  treated,  as  well  as  men.  The  total 
cost  of  the  new  annex  will  be  $1.500,(X>'>. 
It  is  hoped  to  complete  the  first  two 
stories  at  once  to  relieve  the  pressure  on 
the  present  hospital  in  which  an  average 
i>f  175  cases  receive  treatment  daily,  half 
of  that  number  being  sent  by  the  Gov¬ 
ernment. 

.\n  interesting  feature  of  the  ground¬ 
breaking  ceremony  was  the  -participa¬ 
tion  of  two  men  who  were  patients  in 
the  hospital  a  year  ago.  At  that  time 
one  of  them  was  totally  paralyzed  below 
the  waist  as  the  result  of  a  fall  and  the 
other  was  unable  to  use  his  arms.  Both 
have  since  been  restored  completely  and 
were  chosen  to  represent  the  hundreds 
of  other  men  who.  crippled  through  ac¬ 
cidents  in  industries,  have  been  restored. 

It  will  be  of  interest  to  our  readers  to 
know  that  Dr.  W.  Gilman  Thompson, 
who  figured  prominently  during  past 
years  in  disaissions  of  ventilating  pr.ic- 
tices,  is  president  of  the  Reconstruction 
Hospital.  In  writing  of  the  advantages 
gainevl  in  an  economic  way  through  the 
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rcMoration  of  injured  workmen,  he 
states :  “One  outv'iMne  of  the  Great  War 
was  an  inteUijjent  study  of  means,  both 
mechanical  and  therapeutic,  to  hriuR 
maimed  men  Ivack  to  physical  health  and 
usefulness  ai^ain.  Canadian,  British  and 


French  surijeons  co-operated  with  the 
Americans  in  studying  all  phases  of  re¬ 
construction  work  and  ilevelopinn  new 
treatments  to  help.  Their  success  was 
beyond  imafiiiialion,  as  we  know.” 


New  Apparatus  and  Appliances 


Condo-Vac  Return-Line  Vacuum  Pump. 

.\  new  additiim  to  the  line  of  retum- 
line  \acuum  pumps  is  announce»l  by  the 
Chicago  Pump  Co..  Chicaijo.  111.,  under 
the  name  of  the  Condo-Vac  return-line 
pump  It  is  desipneil  to  o\ercome  the 
disadvantases  of  a  dividi\l  casing  where 
one-half  contains  the  water  impt'ller  and 
the  other  half  the  air  rotor.  In  that  fonn 
^^f  construction,  it  is  statixi.  there  was  the 
difhculty  tliat  the  centrifugal  pump  lias  to 
liandle  hvM  water  and.  at  the  same  time, 
contend  w  ith  air  With  Unh  air  and  water 


COXlXt  VAC  RETURXUNE  VACUUM 
rUMP. 


pumps  IV.  the  same  casing  and  under  a 
c.instant  i-acuum.  it  is  stated,  there  will  al- 
way.-  he  a  tendency  for  air  to  be  drawn 
through  the  hearing  into  the  water  pump. 
It  was  also  desired  to  eliminate  the  neces¬ 
sity  of  running  both  pumps  when  only 
one  is  needed 

Ir  t’ne  new  design  each  pump  is  indi¬ 
vidually  controlled  by  an  mdividual  motor. 
Therefore,  each  pump  operates  only  when 
necrssaiy  .  Both  pumps  and  motors  are 
mounted  v^r.  one  base  upon  which  is  also 
mounted  a  receiver,  all  being  connected  up. 
ready  for  use.  The  water  pump  is  con¬ 
nected  to  the  bottoni  of  the  receiver,  pump¬ 
ing  the  condensation  directly  to  the  boiler. 
The  air  pumj  is  connected  to  the  bottom 
c*:  tne  receiver,  exhaustmg  the  air  to  the 
atmosphere 

Special  emphasis  is  laKl  on  the  fact  that 
the  pumpts  motors  and  receiver  are 
iiK*unted  or.  one  base,  no  footing  being 
necessary  oc  the  job  because  h  is  all  done 
at  the  factory 


Automatic  Low  Water  Shut-Off  Valve 
for  Gav-Fired  Steam  Boilert. 

-At  automatic  low  water  shut-off  valve, 
made  especially  for  application  to  gas- 


tirod  steam  Kiilors,  is  announced  by  the 
.\llas  Valve  Co..  Newark,  N.  J,  Kcfcr- 
rmg  to  the  accomp,inying  illustration,  tlic 
shadid  portion  shown  at  the  right  of  the 
boiler  proper  constitutes  the  device.  It 
IS  virtually  a  “water  column"  made  of 
pipe  titting's  and  ordinary  pipe,  with  two 
enlarged  portions.  .\  vent  is  located  at 
the  top  as  .shown.  Iniing  tUnvnward 
first  comes  a  too.  then  a  nipple,  then  an 
enlarged  portion  or  chamber  and  then  a 
pipe  eonneeling  the  latter  to  another  en¬ 
larged  chamber  which  contains  a  »ha- 
phragm.  This  diaphragm  controls  the 
gas  valve  in  the  main  gas  supply  pipe. 

When  filling  the  boiler  the  first  time, 
the  two  vent  civks  shown  should  be 
opened  and  the  boiler  filled  until  the  wa¬ 
ter  flows  freely  from  both  of  the  vents. 
Then  close  the  vents  and  drain  the  wa¬ 
ter  from  the  boiler  down  to  the  proper 
operating  level. 

It  will  be  seen  that  the  water  cannot 
dram  out  of  the  stand  pipe  and  it  will 
remain  full.  .\  constant  pressure  due  to 
this  constant  head  of  water  therefore 
exists  at  all  times  on  top  of  the  dia¬ 
phragm.  The  upper  enlarged  portion  of 
the  “stand  pipe"  is  providing  for  the 
purpose  of  furnishing  an  ample  storage 
supply  of  water  so  that  this  pressure  will 
remain  constant  as  otherwise  it  might 
var>-  due  to  any  possible  fluctuations  in 
the  diaphragm  in  the  enlarged  portion 
below. 

As  will  be  noted,  another  connection 
is  made  between  the  boiler  and  the 
“stand  pipe’’  into  the  enlarged  chamber 
beneath  the  diaphragm  through  a  '4  in. 
galvanized  pipe.  This,  then,  gives  two 
water  pressures  acting  on  the  diaphragm 
— the  constant  one  from  above  and  the 
variable  one  from  below. 

As  the  water  level  in  the  boiler  lowers, 
the  pressure  beneath  the  diaphragm 
grows  less  and  less  and  the  difference 
in  the  pressure  acting  on  the  diaphragm 
becomes  greater  until  at  a  predetermin- 


NEW  AUTOMATIC  GAS  SHUT-^IFF 
VALVE. 


Oil  point  the  gas  supply  is  shut  off.  The 
point  of  shut  off  is  usually  at  the  lower 
limit  of  the  gauge  glass.  Therefore, 
when  the  water  level  roaches  the  bottom 
of  the  gauge  glass,  the  automatic  valve 
will  .shut  off  the  gas  and  will  keep  it 
shut  off  until  the  boiler  is  refilled  to  the 
proper  operating  level.  In  rofiliing  it  is 
not  necessary,  of  course,  to  reopen  the 
vents  heeanse  the  "stand  pipe"  is  still 
full  of  water. 

Tlie  manufacturers  state  that  when  or¬ 
dering  this  ilevice  or  when  asking  for 
«inolations,  tiie  diniensions  “;V’  and  “R" 
ninst  he  given. 

—  ♦ 

Trade  Literature. 

l\i:nuciN0  Vai.vks,  with  Taiu.ks  and 
Ki  u;s  FOR  Oktkrmininc.  tuk  Capacity 
OF  Kkiuiom;  Vai.vfs  and  Pii’k  Connkc- 
TioNS,  is  the  title  of  a  iiotahlc  catalogue, 
constituting  in  reality  an  engineering 
handbook,  just  issued  by  the  Atlas  Valve 
Co.,  Newark,  N.  J.  In  discussing  the 
snbiect  the  statement  is  made  that  most 
redueing  valves,  as  used  to-day,  are 
needlessly  large — often  twice  or  three 
times  too  large.  Consequently  they  are 
needlessly  expensive.  Because  a  pipe  is 
d  in.  in  iliameter,  it  is  common  practice 
to  order  a  d  in.  reducing  valve,  whereas 
a  1  1/2  in.  or  even  a  1  in.  reducing  valve 
might  do  as  well  or  better.  Since  a  re¬ 
ducing  valve  is  virtually  an  “obstruction" 
in  the  steam  pipe  anyway,  runs  the  com¬ 
pany’s  argument,  why  make  the  valve 
body  large  and  costly?  Why  not  make  it 
just  large  enough  to  accommodate  the 
valve  and  seat  and  permit  sufficient  valve 
lift?  The  flow  of  steam  through  pipes 
is  handled  in  the  catalogue  in  a  decided¬ 
ly  simple  and  understandable  manner. 
Charts  and  formulas  are  entirely  elimi¬ 
nated.  Handy  tables  make  it  possible  for 
the  user  to  determine  at  a  glance  just 
what  a  given  pipe  size  will  do.  Or,  the 
tables  will  enable  the  user  to  select  the 
proper  size  of  pipe  needed  for  a  given 
weight  of  steam  per  minute.  Reducing 
valve  sizes  are,  of  course,  completely 
covered.  Other  important  features  are 
superheated  steam ;  extra  heavy  pipe ; 
pipe  fittings ;  leaders  to  heating  systems ; 
pipe  friction  allowances ;  steam  veloci¬ 
ties;  etc. 

To  further  assist  the  user  in  making 
everything  perfectly  clear  and  plain  the 
handbook  abounds  in  problems  all  work¬ 
ed  out.  Copies  of  the  handbook,  it  is 
stated,  may  be  obtained  on  request  by 
anv  of  our  readers.  Size  4  by  5  in.  Pp. 
26.' 

Electric  Heat  and  Control,  featuring 
such  device  as  electro-thermostats,  heat¬ 
ing  lamps,  electric  heating  units,  and  pen¬ 
cil-type  thermostats,  is  the  title  of  a  four- 
page  circular  received  from  the  Atlas 
Laboratory  Equipment  Bureau,  731  North 
Wells  St.,  Chicago,  Ill.  The  devices  are 
especially  adaptable  for  experimental 
work. 

Sarco  Temperature  Control  is  dis¬ 
cussed  in  a  new  bulletin  received  from 
the  Sarco  Co.,  Woolworth  Building, 
New'  York.  The  various  types  of  Sarco 
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rcKiilators  and  their  application  are  il¬ 
lustrated.  In  each  type  the  actuating 
meinticr  is  the  well-known  spirally-cor- 


-ro.0. 

DESIGN  OF  SARCO  TEMPERA¬ 
TURE  REGULATOR. 


rugated  expansion  member.  These  regu¬ 
lators  are  made  to  control  temperatures 
from  30°  to  300°  F.  and  may  be  had  in 
a  variety  of  styles  to  suit  specific  instal¬ 
lations.  They  are  also  furnished,  it  is 
stated,  with  reverse  action  valves  to  close 


TYPICAL  APPLICATION  OF  SARCO 
TEMPERATURE  CONTROL  DEVICES. 


on  rising  temperatures.  Size  (>  bv  0  in. 

Pp.  8. 


UKm.iNf,  COi  Kkcordinc  Kodipmknt 
is  described  in  a  bulletin  received  from 
the  Uchling  In.strumcnt  0>.,  Paterson. 
N.  J.  The  bulletin  emphasizes  the  ad¬ 
vantages  of  clean  gas-sampling  lines  as 
provided  by  its  new  Pyro-porous  gas 
filters  which,  it  is  claimed,  will  remain 
perfectly  clean  for  long  periods  of  time. 
It  is  also  pointed  out  that  with  clean 
gas  lines  .small  pipe  sizes  may  be  utiliz¬ 
ed,  allowing  the  gas  to  travel  to  the  COi 
gas  meter  with  comparatively  high  speed. 
In  this  way  the  COi  meter  may  f>c  plac¬ 
ed  at  a  considerable  distance  from  the 
source  of  gas.  h>juipment  for  simultane¬ 
ous  readings  cm  from  one  to  six  fur¬ 
naces  arc  shown  and  described.  Size 
6  by  9  in.  Pp.  12.  Punched  for  binding. 

PiKRCK  l)OWN-l>RAPT,  A  HeaTINC  BoII,- 
KR  OF  Quality,  is  the  way  the  Pierce, 
Butler  &  Pierce  Corporation,  \ew  York, 
refers  to  this  heater  in  an  attractive  cata¬ 
logue.  The  boiler  is  illustrated  and  des¬ 
cribed  in  detail  and  attention  is  called  to 
the  proper  selection  of  fuels.  The  feed¬ 
ing  of  the  coal  to  the  fire  is  likened  to 
the  action  of  the  mechanical  stoker  in 
use  in  large  power  plants,  without  the 
disadvantage  of  complicated  mechanism 
of  any  sort.  It  is  also  stated  that,  due  to 
the  fact  that  all  of  the  gases  formed 
have  to  pass  through  the  incandescent 
fuel  bed,  they  are  consumed  and  smoke¬ 
less  operation  assured.  Size  4^  by  6^ 
in.  Pp.  33. 

Grisco-m-Russeij.  Evaporator  Sys¬ 
tems  for  the  economical  production  of 
distilled  boiler  feed-water  are  presented 
in  Bulletin  Xo.  360,  published  by  the 
Griscom-Russell  Co.,  90  West  Street. 
Xew  York.  This  booklet,  which  is 
just  off  the  press,  is  so  written  that  the 
application  of  Reilly  evaporators,  self¬ 
scaling,  to  the  power  planL  for  the  elimi¬ 
nation  of  scale,  blowdown,  printing,  etc., 
can  be  readily  understood  by  the  non¬ 
technical  executive,  as  well  as  by  the 
engineer.  Size  6  by  9  in.  Pp.  6.  punched 
for  binding. 


held  in  the  valve  by  a  partial  vacuum. 
With  the  Dole  valve  a  pressure  of  the 
button  relieves  this  condition.  A  bronze 


spring  holds  the  vent  seat  in  place.  Other 
features  include  the  double  cap  arrange¬ 
ment  which  forces  downward  all  air 
escaping  from  the  inner  cap,  designed  to 
overcome  the  reason  for  the  dust  streaks 
on  walls  above  air  valves ;  and  the  float 
rest  of  drawn  brass,  shaped  and  soldered 
into  the  base  to  form  a  perfect  rest  for 
the  float,  yet  giving  free  passage  for 
draining  water  back  into  the  radiator. 
Care  is  taken  to  align  the  bottom  with 
the  inlet  to  the  valve  to  insure  complete 
drainage  of  the  valve.  The  valve  is  high¬ 
ly  nickel-plated  and  polished. 

Brine  Spray  Refrigeration  is  the  sub¬ 
ject  of  an  interesting  bulletin,  showing 
the  application  of  this  method  to  pack¬ 
ing  houses  and  featuring  the  system  of 
the  Atmospheric  Conditioning  Corpora¬ 
tion,  Lafayette  Building,  Philadelphia, 
Pa.,  the  central  feature  of  which  is  the 
Webster  brine  spray  nozzle.  This  meth¬ 
od  of  cooling,  which  is  not  unlike  the 
principle  employed  in  air  washing,  is 
shown  to  be  of  considerably  greater  sim¬ 
plicity  than  the  method  of  refrigeration 
by  brine  coils  or  direct  expansion  of 


Spr.vgve  Xarrow-Unit  Panelbo.vrds 
(safety  type")  are  featured  in  a  bulletin 
issued  by  the  Sprague  Electric  Works. 
Xew  York.  This  style  panel  has  been 
designed  to  meet  the  demand  for  a  high- 
grade  safety-t>-pe  panel  at  a  moderate 
price.  The  panel  is  only  10  in.  wide 
outside  the  barriers  and  is  of  sectional 
construction,  double  branch.  It  is  built 
in  units  of  four  and  six  circuits  each  and 
the  base  is  modeled  of  insulating  com¬ 
pound  which,  it  is  stated,  is  practically 
unbreakable.  A  table  of  standard  di¬ 
mensions.  capacities,  weights  and  ar¬ 
rangements  is  appended.  Size  S  by  10^2 
in.  Pp.  4. 


ammonia  gas  through  coils  in  the  cool¬ 
ing  rooms.  With  the  brine  spray  meth¬ 
od.  it  is  pointed  out,  there  is  a  consid¬ 
erable  saving  in  the  salt  bill,  as  well  as 
in  the  power  per  ton  of  refrigeration, 
due  to  higher  suction  pressures  allow¬ 
able  with  the  weak  brine  solutions  used. 
There  is  a  further  economy  in  that  with 
this  method  the  shrinkage  of  the  meat 
proouct  is  materially  lessened,  due  to  the 
higher  vapor  pressure  maintained.  re¬ 
print  of  a  paper  by  S.  C.  Bloom  at  the 
1^21  summer  meeting  of  the  American 
Society  of  Refrigerating  Engineers  ac¬ 
companies  the  bulletin.  Size  of  bulletin. 
S'- 2  by  11  in.  Pp.  4. 


Twelve  Ckx^d  Reasons  why  home  and 
building  owners  should  insist  on  the  Dole 
Shure-\’ent  air  valve  are  given  in  a  new- 
circular  issued  by  the  IX'le  Valve  Co.. 
Chicago.  111.  This  valve  is  especially  de¬ 
signed  to  overcome  the  difficulties  due  to 
water-logging,  as  well  as  other  faults  in 
the  L^f  ‘‘‘I  valves.  The  distin¬ 

guishing  feature  of  the  valve  is  a  hand 
vent.  .\ny  valve,  it  is  statevl.  is  subject 
to  occasiiMtal  waterlogging,  that  is,  water 


Folr-Leaf  Clover  Ventilating  Sys¬ 
tems  is  the  title  of  a  series  of  bulletins  on 
the  unusual  types  of  fans  manufactured 
by  the  Centrifugal  Fan  Co.,  9-15  Seven¬ 
teenth  Ave..  Xewark.  X.  J.  Bulletin  Xo. 
1  is  devoted  to  the  use  of  Four-Leaf 
Clover  exhaust  fans  for  vertical  installa¬ 
tions.  while  Bulletin  2  covers  the  use  of 
this  type  for  outside  horizontal  installa¬ 
tions.  In  each  case  numerous  illustratiofis 
of  typical  installations  are  presented  to 
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supplement  the  reading  matter.  The 
striking  feature  of  the  fan.  which  is  of 
the  centrifugal  type,  is  its  four  douhle- 
roll  blades  secured  to  a  metal  disk  which 
is  directly  connected  to  the  motor.  The 
motor  iK'ing  above  the  disc,  the  air  is  dis- 
cliarged  horizontally  and  dix's  not  pass 
over  or  come  in  contact  with  the  motor. 
This  is  characterized  as  especially  ad¬ 
vantageous  where  gases  or  other  fumes 
have  to  Ix'  exhausted.  When  useil  in  hori¬ 
zontal  jx^sitions  for  exhausting  purjtoses, 
the  fan  takes  the  place  of  the  suction 
hlower  or  exhauster  used  in  coniuxrtion 
with  duct  work.  No  housing  is  used,  the 


CONSTRUCTION  OF  FOUR-LEAF  CLOVER 
EXHAUST  F,\N  FOR  VERTICAL 
INSTALLATIONS. 


<lischarge  Ix'ing  direct  from  the  fan  to 
the  outside.  The  motor  itself  is  protected 
from  the  wi-athcr  by  a  metal  hcKxl.  Size 
X  7  in.  Pp.  16  and  12,  respectively. 


New  Publications. 

PRtX'KEPl.Vr.S  OF  THE  XaTIOX.VL  DIS¬ 
TRICT  Hf_\tixo  Associ.atiox  for  1021 
have  been  issued  by  Secretary  D.  L.  Gas- 
kill.  Gretn\ille,  O.  The  volune.  which 
coniain-  no  less  than  reading  pages, 
covers  the  papers,  reports  and  discus¬ 
sion-  at  the  association's  twelfth  annual 
c-'iiveiiiion  at  Cedar  Point.  O.,  June 
22-24.  102]  ,\  livt  included  of  the 

1  .aces  and  dates  e^f  previous  conventions 
Well  as  a  list  of  past  presidents. 

Among  the  items  of  special  interest 
are  the  report  of  the  Public  Policy 
Committee,  devoted  to  "Abandonment  of 
Plants  and  Their  Causes"  and  to  “Com- 
mis-ion  Findings  on  Rates  and  Service”, 
the  rej'ort  of  the  Meters  and  Accessor¬ 
ies  Committee.  devc>ted  to  standard  con¬ 
nections  for  condensation  meters;  papers 
on  the  use  of  powdered  coal  as  fuel ; 
reiK;>rt  of  the  Committee  on  Rates;  the 
I'ajier  by  L.  T.  Pauley  on  the  heating  of 
the  Guardian  Building.  Cleveland ;  and 
the  i>aper  by  W.  J.  Kline  on  “Manage¬ 
ment  and  Operation  of  District  Steam 
Heating  Plants  and  Customers'  Piping.” 
F’resident  Hecht's  notable  address  is  pub- 
li'hed  in  full  and  will  be  found  as  time¬ 
ly  t^^xlay  as  when  it  was  delivered.  Size 
6  x  in.  Cloth  pp.  299. 


New  Books. 

Cfjal.  Its  Properties,  .Analysis,  Classi- 
ficati^jn,  Geolog>',  Extraction,  I'ses  and 


NEW  PLANT  OF  THE  MARSH  VALVE  COMPANY  IN  DUNKIRK.  N.  V. 


Distribution,  by  Elwood  S.  Moore,  dean 
of  the  School  of  Mines,  Pennsylvania 
State  College,  brings  together  in  com¬ 
pact  form  the  salient  facts  and  theories 
relating  to  coal,  the  data  given  being 
available  for  the  practical  man,  the 
scientist  and  the  layman.  Many  valu¬ 
able  maps  are  included  showing  the 
distribution  of  the  various  types  of  cixil  in 
practically  every  country  of  the  world. 
The  illustrations,  also,  have  been  drawn 
from  a  variety  of  domestic  and  foreign 
sources.  The  book  contains  462  pages 
and  142  maps  and  figures.  Size,  6  and  9 
in.  Cloth.  $5.00  net.  Published  by  John 
Wiley  Sons.  432  Fourth  .Avenue,  New 
York,  or  can  be  obtained  through  the 
book  department  of  The  He.vtixg  .\xd 
Vextie.atixg  M.agazixe. 


Deaths. 

J.  J.  Howlett,  of  Kohlbry-Howlett  Co.. 
Chicago,  Ill.,  heating  and  plumbing  con¬ 
tractors,  died  in  Miami,  Fla.,  March  31. 
where  he  had  gone  for  his  health.  He 
was  48  years  old.  Mr.  Howlett  was  at 
one  time  superintendent  of  plumbing  for 
the  Hanley-Casey  Co.,  and  for  the  past 
twelve  years  has  been  a  member  of  the 
firm  of  Kohlbry-Howlett  Company. 

Aleert  j.  Browx,  president  of  the 
Farquar  Heating  and  Ventilating  Co.,  In¬ 
dianapolis,  Ind.,  died  in  Indianapolis 
March  29.  following  an  operation.  .Al¬ 
though  he  had  been  identified  with  the 
Farquar  company  since  1912,  Mr.  Brown 
was  widely-known  as  a  preacher  in  the 
Friends’  Church  and  at  the  time  of  his 
death  was  pastor  of  the  Friends’  Church 
in  Marion,  Ind. 


Sanitary  Times  is  the  title  of  an  am¬ 
bitious  house  organ,  published  in  news¬ 
paper  form,  by  the  Everhot  Heater  Co., 
Detroit,  Mich.,  manufacturer  of  the 
Everhot  line  of  water  service  heaters.  It 
is  a  four-page  publication,  with  its  local 
news  column,  funny  page  of  cartoons, 
woman’s  column  “an’  everthin’  ”  that  a 
m^xlern  daily  carries.  It  is  well  written 
and  the  illustrations  include  a  number 


of  original  drawings.  Other  house  or¬ 
gans  may  well  look  to  their  laurels  to 
maintain  the  standard  and  “pep”  of  their 
latest  contemporary. 


STATEMENT  OF  THE  OWNERSHIP.  MAN¬ 
AGEMENT.  CIRCULATION.  ETC..  RE 
QUIREI)  BY  THE  ACT  OF  CONGRESS 
OF  AUC.l’ST  24.  1912,  OF  THE  HEATING 
AND  VENTILATING  M.AGAZINE.  rub 
lished  monthly  at  Cooperstown,  N.  Y..  for 
April  1,  1922. 

State  of  New  York,  County  of  New  York.  ss. : 

Before  me,  a  notary  public  in  and  for  the 
State  aforesaid,  personally  appeareil  A.  S. 
ArmaRiiac,  who,  havinR  been  duly  sworiy  ac- 
cordingr  to  law,  deposes  and  says  that  he  is  the 
editor  of  The  HeatinR  and  Ventilating  Maga¬ 
zine.  and  that  the  following  is.  to  the  best  of 
his  knowledge  and  belief,  a  true  statement  of 
the  ownership,  management,  etc.,  of  the  afore¬ 
said  publication  for  the  date  shown  in  the 
above  caption,  required  by  the  Act  of  August 
24,  1912,  embodied  in  Section  443  Postal  Laws 
and  Regulations  printed  on  the  reverse  of  this 
form  to  wit : 

1.  That  the  names  an<l  add-esses  of  the  luih- 
lisher,  editor,  inanagiitg  e  litor.  an!  ’lus'ness 
managers  are  : 

Publisher,  Heating  and  Ventilating  .Magazine 
Co.,  1123  Broadway,  New  ^'ork,  N.  \  . 

Editor.  .A.  S.  --Vrmagnac,  1123  Broadwav.  New 
York.  N.  Y. 

Managing  Editor.  Nont\ 

Business  Manager:  Gustave  Petersen.  1123' 
Broadway.  New  York,  N.  Y. 

2.  That  the  owners  are:  (Give  names  and 
addresses  of  individual  owners,  or  if  a  corpora¬ 
tion.  give  its  name  and  the  name  and  address  of 
stockholders  owning  or  holding  1  per  cent  or 
more  of  the  total  amount  of  stock.) 

Ileatitig  and  Ventilating  Magazine  Co..  1123 
Broadway,  New  York,  N.  Y. 

A.  .\rinagnac,  1123  Broadway,  New  York. 
Gustave  Petersen.  1123  Broadwav,  'New  York. 
N.  Y. 

3.  That  the  known  bondholders,  mortgagees, 
and  other  security  holders  owning  or  holding 
1  per  cent  or  more  of  total  amount  of  bonds, 
mortgages,  or  other  securities  are : 

None. 

4.  That  the  two  paragraphs  next  above  giving 
the  names  of  the  owners,  stockholders,  and  se¬ 
curity  holders,  if  any,  contain,  not  only  the 
list  of  stockholders  and  security  holders  as  they 
appear  upon  the  books  of  the  company,  but  also 
in  cases  where  the  stockholder  or  security  holder 
appears  upon  the  books  •  of  the  company  as 
trustee  or  in  any  other  fiduciary  relation,  the 
name  of  the  person  or  corporation  for  whom 
such  trustee  is  acting,  is  given ;  also  that  the 
said  two  paragraphs  contain  statements  embrac¬ 
ing  affiant’s  full  knowledge  and  belief  as  to  the 
circumstances  and  conditions  under  which  stock 
holders  arid  security  holders  who  do  not  appear 
upon  the  books  of  the  company  as  trustee, 
hold  stock  and  securities  in  a  capacity  other 
than  that  of  a  bona-fide  owner  and  this  affiant 
has  no  reason  to  believe  that  any  other  person, 
association  or  corporation  has  any  interest  di¬ 
rect  or  indirect  in  the  saiil  stock,  bonds  or 
other  securities  than  as  so  stated  by  him. 

A.  S.  ARMAG.NAC,  Editor. 
Sworn  to  and  subscribed  before  me  this  27th 
day  of  .March,  1922. 

Louis  Jacobs. 

Notary  Public,  N.  Y.  County  No.  72. 

(My  commission  expires  March  30,  1922.) 


Ideal  Boilers  and  America?^  Radiators  for  every  heating  need 


“The  well-known  Blackstone  Military  Academy.  Blackstone,  Va.,  now 
enjoys  better  warmth  for  less,  with  an  IDEAL  79  inch  Water  Tube 
Boiler;  4500  feet  of  IDEAL  Peerless  radiation  is  connected  with  it; the 
boiler  was  installed  by  Branch  Andrews  of  Petersburg.  Va." 
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RADIATION  COMPUTING  CHARTS. 


The  Croncy  Tables. 

Note :  The  figures  represented  in  the  following  sheets  are  compiled  from 
data  obtained  from  Nelson  S.  Thompson’s  “Mechanical  Equipment  of  Federal 
Buildings,”  published  by  the  Heating  and  Ventilating  Magazine  Company.  All 
calculations  made  with  the  slide  rule.  Fractions  above  0.5  added  and  all 
below  0.5  deducted.  Wind  leakage  has  been  taken  care  of  for  ordinary  cases 
and  is  based  entirely  on  the  window  perimeter. 

Special  Leakage  Allowance. 

To  find  the  allowance  for  leakage  in  any  room  in  cubic  feet  of  air  per 
hour,  raised  from  10°  to  70°  F.,  multiply  the  total  estimated  radiation  by 
the  following  factors: 

BRICK  WALL  CONSTRUCTION. 

Cubic  feet  per  hour  =  61  X  square  feet  direct  steam  radiation. 

Cubic  feet  per  hour  =  37  X  square  feet  direct  water  radiation. 

Radiation  for  Additional  Leakage. 

If  it  is  desired  to  provide  for  a  greater  allowance  than  above  use  the 
following: 

desired  volume  per  hour 

Additional  steam  radiation  =  - 

234 

desired  volume  per  hour 

Additional  water  radiation  =  - 

140 

STONE  WALL  CONSTRUCTION. 

Cubic  feet  per  hour  =  47  X  square  feet  direct  steam  radiation. 

Cubic  feet  per  hour  =  28  X  square  feet  direct  water  radiation. 

Steam  radiation  figured  at  250  B.  T.  U. 

Water  radiation  figured  at  150  B.  T.  U. 

For  Vapor  Heating: 

Take  total  direct  radiation  for  steam  and  work  out  as  follows : 


Total  radiation  X  250 


=  radiation  for  vapor. 


Add  2%  per  foot  for  ceilings  over  12  ft.  high  and  20%  to  all  ceiling 
radiators. 


RADIATION  COMPUTING — The  Croney  Tables. 


Copies  of  this  Data  Sheet,  printed  separately,  5  cents  each. 
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RADIATION  COMPUTING  CHARTS. 

The  Croney  Tables. 

EXAMPLE. 

To  find  the  amount  of  steam  radiation  in  a*  room  12  ft.  x  14  ft.  x  10-ft.  ceiling, 
12-in.  brick  walls,  air  space,  lath  and  plaster: 

12-ft.  side,  facing  the  north. 

14-ft.  side,  facing  the  east. 

Each  wall  having  one  window,  4  ft.  x  5  ft. 

Ceiling  exposed  to  an  attic  room  having  no  heat. 

Floor  over  an  ordinary  cellat. 


North  wall 

12  ft.  X  10  ft. 

120 

sq.  ft. 

gross  wall. 

North  glass 

4  ft.  X  5  ft. 

= 

20 

sq.  ft. 

glass. 

100 

sq.  ft. 

net  wall. 

East  wall 

14  ft.  X  10  ft. 

140 

sq.  ft. 

gross  wall. 

East  glass 

4  ft.  X  5  ft. 

= 

20 

sq.  ft. 

glass. 

120 

sq.  ft. 

net  wall. 

Ceiling  12 

ft.  X  14  ft. 

168 

sq.  ft. 

Floor  12 

ft.  X  14  ft. 

= 

168 

sq.  ft. 

RESULT. 

North  wall 

100  sq.  ft. 

— 

12 

sq.  ft. 

direct  radiation. 

East  wall 

120  sq.  ft. 

= 

12 

sq.  ft. 

direct  radiation. 

North  glass 

20  sq.  ft. 

10 

sq.  ft. 

direct  radiation. 

East  glass 

20  sq.  ft. 

= 

9 

sq.  ft. 

direct  radiation. 

Total 

43 

sq.  ft. 

direct  radiation. 

On  Data  Sheet  No.  13-1,  Column  1,  marked  “Net  Exposed  Wall,” 
locate  100.  Opposite  100  and  under  “N.  or  N.  W.”  read  12,  which  equals 
the  amount  of  direct  radiation  for  100  sq.  ft.  of  net  wall. 

On  the  same  table.  Column  No.  1,  marked  “Net  Exposed  Wall,” 
locate  120.  Opposite  120  and  under  “E.  or  S.  W.”  read  12,  which  equals 
the  amount  of  direct  radiation  for  120  sq.  ft.  of  net  wall. 

On  Data  Sheet  No.  13-R,  Column  1,  marked  “Net  Exposed  Glass,” 
locate  20.  Opposite  20  and  under  “N.  or  N.  W.”  read  10,  which  equals 
the  amount  of  direct  radiation  for  20  sq.  ft.  of  glass.  On  the  same 
table  and  under  Column  “E.  or  S.  W.”  opposite  20  read  9,  which  equals 
the  amount  of  direct  radiation  for  20  sq.  ft.  of  glass. 

Ceiling  table  (Data  Sheet  No.  13-11)  equals  top  floor  ceiling  of 
residences,  etc.,  and  under  “Area  in  Square  Feet”  we  locate  the  nearest 
to  168,  or  160.  Opposite  the  160,  in  Column  A,  we  find  13  sq.  ft.,  which 
equals  the  amount  of  direct  radiation  for  160  sq.  ft.  of  ceiling. 

In  Floor  Table  (Data  Sheet  No.  13-LL)  using  the  same  process  as 
worked  out  in  Ceiling  Table  (Data  Sheet  No.  13-11)  we  get  2  sq.  ft. 
of  radiation. 

Summary  for  direct  radiation:  43  plus  13  plus  22  =  58  sq.  ft.  of 
radiation. 

{The  data  Sheets  referred  to  above  ivill  appear  in  June  and  succeeding  issues.) 


RADIATION  COMPUTING — The  Croney  Tables. 
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EFFICIENT  HEATING 

demands  the  JENNINGS  PUMP 


The  NASH  ENGINEERING  COMPANY 

SOUTH  NORWALK,  CONN.,  U.  S.  A. 


The  Jennings  Pump  consists  of  two  independent  turbine  units,  an  air  p  m  p  iiul  a  water  pump. 
As  each  material  is  handled  separately,  the  boiler  pressure  is  against  the  water  only.  The 
air  and  vapor,  approximately  four-fifths  of  the  volume  handled,  are  delivered  to  atmosphere 
without  back  pressure.  The  saving  in  horse  p)ower  is  o\er  fifty  per  cent.  In  other  words,  the  cost 
of  current  to  operate  is  cut  in  half. 

Because  of  its  compact  design,  this  equipment  can  be  installed  in  less  than  one- third  the  space 
necessary  with  other  apparatus.  All  interior  parts  are  bronze,  supported  on  annular  ball  bearings 
mounted  outside  of  casing.  Moving  parts  revolve  without  contact 

Quiet,  reliable  opCTation  without  annoyance  because  of  shut  downs,  and  minimum  of  expense 
for  repairs,  is  assured  if  the  Jennings  Hytor  Vacuum  Heating  Pump  is  installed  on  your  Vacuum 
Heating  System. 


There  are  many  other  reasons  why  the  Jennings  is  being  installed  on  practically  all  of  the 
big  jobs.  Bulletin  No.  15  gives  them  in  detail.  Write  for  it. 


CoMP.\NY 


Plant  and  General  Offices 
South  Norwalk,  Conn. 

SALES  OFFICES 

itOSTON — 185  Devonshire  Street 
Bl'FK.ALO — 1044  Kllicutt  Square 
riIIC.\G0— 1220  Monadnock  Block 
ci.EVKLAXD— 326  Frankfort  Ave.,  N.W. 
DALLAS— Dallas  Bank  Building 
DEXVER — Boston  Building 
DCTROIT— Kerr  Building 
IIOI'STON— Southern  Pacific  Building 
INDIANAPOLLS— Hume-Mansur  Bldg. 
KANSAS  CITY— Mutual  Building 
LOS  ANGELES— 218  East  Third  Street 
MINNEAPOLIS— 501  S.  Sixth  Street 
MONTREAL — 84  Inspector  Street 
NEW  ORLEANS— 521  Baronne  Street 
NEW  YORK— 350  Madison  Ave. 
PHILADELPHIA— Stock  F.xchange  Bldg. 
PORTLAND— 224  Pine  Street 
PITTSBl’RGH— Oliver  Building 
SALT  LAKE  CITY— Dooly  Building 
SAN  FRANCISCO— Sharon  Building 
SEATTLB— 220  Railway  Exchange 
ST.  LOUIS— Chemical  Building 
TOLEDO — 136  Huron  Street 
TORONTO— Kent  Building 
WASHINGTON— 710  14th  Street  N.  W. 


Duplex  “D”  Unit 
Continuous  Operation 
Kings  CountyCourt  House, 
Brooklyn,  N.  Y. 

Capacity  each  pump  40,000 
square  feet  direct  radiation  air 
capacity  25  cubic  feet  per  min¬ 
ute  in  addition  to  a  water  ca- 
pacityofbogallons  per  minute. 
The  motors  are  only  three 
horse  power. 
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TRADE  AND  MISCELLANEOUS  NOTES 


Coming  Events. 

May  31-Jime  3,  1922. — Thirty-third 
annual  convention  of  the  Heating  and 
Piping  Contractors’  National  Associa¬ 
tion,  in  Buffalo,  N.  Y.  Headquarters  at 
the  Hotel  Statler. 

June  6-10,  1922. — Mid-summer  meet¬ 
ing  of  the  American  Society  of  Heating 
and  Ventilating  Engineers  in  Buffalo 
(June  6-7)  and  Detroit  (June  8-10). 
Headquarters  in  Buffalo  at  the  Hotel 
Iroquois  and,  in  Detroit,  at  the  Hotel 
Wolverine. 

June  20-23,  1922. — Annual  convention 
of  the  National  District  Heating  Asso¬ 
ciation,  at  Cedar  Point,  O.  Head¬ 
quarters  at  the  Breakers  Hotel. 

May  16-17,  1922. — Annual  meeting  of 
the  National  Pipe  and  Supplies  Associa¬ 
tion,  in  Pittsburgh,  Pa.  Headquarters 
at  the  William  Penn  Hotel. 

June  6-8,  1922. — Fourth  annual  con¬ 
vention  of  the  National  Association  of 
Master  Plumbers  in  Detroit,  Mich. 


Miscellaneous  Notes. 

National  Association  of  Brass  Manu¬ 
facturers  will  hold  its  next  quarterly 
meeting  in  Detroit,  Mich.,  May  23-25. 

Burglar  protection  in  the  form  of 
window  ventilators  that  will  permit  the 
opening  of  windows  without  fear  of  in¬ 
trusion  is  one  of  the  talking  points  that 
are  being  advanced  in  connection  with 
the  sale  of  these  appliances.  A  recent 
issue  of  the  Boston  Post,  under  the 
caption  of  “Burglars  Undermine  the 
Health;  Crime  Wave  Compels  People 
to  Keep '  Fresh  Air  Out  by  Locking 
Windows,”  it  is  stated  that  “with  the 
present  crime  wave  going  on,  people 
have  been  worked  into  a  frenzy  to  such 
an  extent  that  they  keep  fresh  air, 
which  is  the  most  necessary  to  them, 
out  by  shutting  and  locking  their  win¬ 
dows  tightly.  Many  people,  especially 
those  living  on  lower  floors,  are  com¬ 
pelled  to  keep  their  windows  locked 
while  they  sleep,  for  fear  of  the  porch 
climber.  And  those  who  are  willing  to 


take  the  chance  find  out  to  their  sorrow 
that  it  does  not  pay.  For  most  of  those 
gentlemen  that  pick  porch  climbing  for 
their  profession  are  very  light  footed 
and  successful,  as  we  can  see  by  the 
number  of  breaks  that  are  reported 
daily. 

The  item  then  points  out  that  ventil¬ 
ators  are  now  being  made  that  permit 
the  windows  to  be  left  open  and  in¬ 
stances  the  Mazolok,  made  by  the  Con¬ 
sole  Sales  Co.,  60  Pemberton  Square, 
Boston,  Mass. 

Cleveland,  O. — A  housing  develop¬ 
ment,  said  to  be  without  parallel  in 
building  history,  and  which  will  cost 
$30,000,000  to  complete,  is  to  be  started 
on  Shaker  Heights  within  the  next 
month,  according  to  an  announcement 
made  by  Josiah  Kirby,  who  heads  the 
development  organization. 

The  development  is  to  be  a  unique 
model  apartment  community,  which  will 
have  its  own  central  heating  and  ice 
plant,  its  own  market,  theater,  public 
garage  and  business  center,  and,  when 
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4utoveiit  Fan  S  — and  —  Uniblade  Blowers 


ARE  REPRESENTATIVE 
of  every  Modern  Improvement 
known  to  Electrical  and  Ven¬ 
tilating  Engineering 


UR  engineers  have  constantly  kept  in 
mind  the  importance  of  Low  Power 
Consumption.  Symmetiy'  and  compactness 
as  well  [as  [the  durability  and  quietness  of 
operation. 


Note  the  accessibility  to  our  pro¬ 
tective  type  Brush  Holders  for  com¬ 
mutator  Protection. 

AUTO VENT 

FAN  &  BLOWER  CO. 

730-38  W.  Monroe  St.  Chicago 


HE  finest  obtainable  materials  have  been  patiently  molded  into  for  m' 
*  and  skillfully  assembled  by  master  craftsmen  to  render  the  highest 
possible  efficiencies  known  to  fandom. 

There  is  a  size  in  stock — For  your  EVERY  PROBLEM — 
Ready  for  immediate  shipment 


Formerly 

Batterman- Truitt 
Company 


Branch  Offices 


Principal  Cities 
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completed,  will  afford  facilities  for  the 
housing  of  more  than  1,000  families. 

The  location  is  on  both  sides  of  Shak¬ 
er  Boulevard,  from  Morland  Circle  east 
to  Coventry  Road,  and  both  sides  of 
South  Morland  Boulevard  from  the  Cir¬ 
cle  to  South  Woodland  Road. 

Plans  for  the  big  project  became 
known  following  the  purchase  by  Kirby 
and  his  associates  of  the  land,  a  front¬ 
age  of  8,400  linear  feet,  with  a  valuation 
of  $2,500,000. 

Ten  million  dollars  is  to  be  expended 
on  apartments  on  both  sides  of  Shaker 
Boulevard  east  of  Morland  Circle,  an¬ 
other  $10,000,000  on  apartments  and  ter¬ 
races  on  both  sides  of  South  Moreland 
Boulevard  from  the  Circle  to  South 
Woodland  Road  and  the  remaining  $10,- 
000,000  in  the  business  development  on 


Shaker  Boulevard  west  of  the  Circle 
and  the  market  house,  theatre  and  heat¬ 
ing  plants  in  Williams  Avenue. 

Harrisburg,  Pa. — Widespread  demand 
for  a  building  code  in  Pennsylvania  has 
necessitated  a  speeding  up  of  the  work 
on  the  tentative  draft  of  such  a  code 
prepared  by  the  Industrial  Board,  ac¬ 
cording  to  Commissioner  Clifford  B, 
Connelley.  The  draft  is  rapidly  near¬ 
ing  completion,  the  third  section  of  the 
code  having  been  recently  submitted 
,to  the  general  committee  for  study.  The 
three  sections  thus  far  completed  are 
those  on  assembly  buildings,  residence 
buildings  and  business  buildings.  Upon 
completion  of  section  four,  which  deals 
with  engineering  requirements,  hear¬ 
ings  will  be  held  on  the  entire  code, 
probably  in  July,  and  the  necessary  re¬ 


visions  made  so  that  the  code  as  finally 
drafted  may  be  put  ihto  operation. 

Washington,  D.  C. — A  committee  has 
been  appointed  by  the  United  States 
Chamber  of  Commerce  to  study  and  re¬ 
port  on  the  subject  of  trade  associa¬ 
tions.  The  committee  will  try  to  de¬ 
termine  in  what  manner  trade  associa¬ 
tions  can  render  the  greatest  service  to 
business  and  the  public.  Philip  H. 
Gadsden,  of  Philadelphia,  president  of 
the  American  Electric  Railway  Associa¬ 
tion,  is  the  chairman  of  the  committee. 
The  other  members  are  Thomas  S. 
Adams,  New  Haven,  Conn.,  secretary 
of  the  National  Tax  Association;  Fred 
R.  Babcock,  Pittsburgh,  president  Bab¬ 
cock  Lumber  Co.,  Charles  J.  Brand, 
Pittsburgh,  vice-president  and  general 
manager  United  Fruit  Growers,  Inc., 


Every  Industry 

Has  its  Peculiar  Ventilating 
Requirement  in  Warm 
Weather 

During  the  next  six  months  there 
will  be  a  demand  for  correct  and 
economical  ventilation  which 

ILG  Self-Cooled  Motor 
Propeller  Fans  and 
Universal  Blowers 


lU  •! 
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Typical  Installation  View  of  a  Buffalo  Automatic  Electric 
Driven  Sump'Pump. 

Hundreds  in  Successful  Oper¬ 
ation  For  Many  Years 

A  BSOLUTE  Reliability  oi  operation  for 
many  years  is  assured  by  the  splendidly 
rigid  and  self  contained  construction  of  Buffalo 
Automatic  Electric  Dri^^en  Sump  Pumps. 

The  pump  lifts  out  as  a  unit  and  when  in 
place  Sump  cover  may  be  packed  against  es¬ 
caping  steam  or  odors. 

This  reliability  is  augmented  by  automatically 
lubricated  thrust  ball  bearings  which  require 
only  an  occasional  Oiling. 

It  is  further  assured  by  enclosing  shaft  in 
frame  casing  of  pump  for  protection,  alignment 
and  rigidity.  This  constuction  permits  lifting 
pump  as  a  unit  out  of  sump  or  sealing  sump 
cover  against  escaping  steam  or  odors. 

Bulletin  No.  959  describes  these  pumps  in  de¬ 
tail  for  both  single  and  duplex  pump  installations. 

Send  for  a  copy. 

Buffalo  Steam  Pump  Company 

Buffalo  New  York 


Birthplace  of  American 
Independence 


Independence  Hall  is  known  the  world 
over  and  signifies  to  each  and  every  man 
that  freedom  which  has  become  synony¬ 
mous  with  the  name  of  this  fair  country 
of  ours. 


When  it  was  decided  to  install  in  this 
beloved  building  modem  Heating  and 
Ventilating  equipment  it  was  fitting  that 
the  best  should  be  chosen. 


Buffalo  Duplex  Conoidal  Fans  were 
the  logical  choice. 


Buffalo  Forge  Company 

Buffalo  New  York 
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Henry  S.  Dennison,  Framingham, 
Mass.,  president  Dennison  Ffg.  Co., 
James  R.  MacColl,  Pawtucket,  K.  I., 
treasurer,  Lorraine  Mfg.  Co.,  J.  D.  H. 
Morrow,  Washington,  vice-president  of 
the  National  Coal  Association;  Alfred 
Reeves,  New  York,  secretary  of  the 
National  Automobile  Chamber  of  Com¬ 
merce;  and  George  Rublee,  New  York, 
former  member  of  the  Federal  Trade 
Commission. 

Carnegie  Institute  of  Technology, 

Pittsburgh,  Pa.,  announces  a  wide  va¬ 
riety  of  subjects  for  its  summer  session. 
Courses  of  six  and  eight  weeks  will  be 
given  in  the  College  of  Fine  Arts,  Col¬ 
lege  of  Industries,  Margaret  Morrison 
College  and  the  College  of  Engineering. 
The  eight-weeks’  courses  w'ill  run  from 
June  26  to  August  19.  In  addition  to 
general  engineering  subjects,  shop 
courses  are  offered  in  mechanical  draw¬ 
ing,  patternmaking,  forge  practice,  ma¬ 
chine  shop,  electric  equipment,  plumb¬ 
ing,  oxyacetylene  welding  and  sheet- 
metal  w’ork. 

Washington,  D.  C. — The  perpetual 
inventory,  or  stores  control  system,  is 
strongly  urged  by  the  Fabricated  Pro¬ 
duction  Department  of  the  Chamber  of 
Commerce  of  the  United  States  as  a 
better  method  in  manufacturing  estab¬ 
lishments  than  the  annual  physical  in¬ 
ventory,  with  its  general  disorganiza¬ 
tion  and  shutting  down  of  the  plant.  A 
practical  treatise  on  the  subject,  which 
has  just  been  issued  by  the  department 
under  the  title  of  “Perpetual  Inventory 


or  Stores  Control,”  goes  at  length  into 
the  advantages  of  perpetual  inventory 
and  carries  a  series  of  illustrative 
forms. 

Washington,  D.  C. — Better  funda¬ 
mental  conditions  in  business  are 
shown  in  the  latest  figures  received  by 
the  Department  of  Commerce  for  use  in 
its  “Survey  of  Current  Business.”  Sta¬ 
tistics  of  actual  commercial  and  indus¬ 
trial  movements  during  March,  so  far 
as  they  were  available  up  to  April  18, 
show  a  profound  improvement  over  the 
condition  a  year  ago.  Two  out¬ 
standing  features,  it  is  stated,  of  more 
than  ordinary  importance,  are  the 
marked  increases  in  iron  and  steel  ac¬ 
tivity  and  the  big  increase  in  construc¬ 
tion. 

Building  contracts  awarded  in  the  27 
northeastern  States  during  March,  ac¬ 
cording  to  data  compiled  up  to  April 
18,  by  the  Department  of  Commerce, 
for  use  in  its  “Survey  of  Current  Busi¬ 
ness,”  were  valued  at  $293,637,000,  com¬ 
pared  to  $177,472,000  in  February  and 
$164,092,000  in  March  a  year  ago.  The 
figure  for  the  last  month  was  the  larg¬ 
est  recorded  for  any  month  in  nearly 
two  years.  When  account  is  taken  of 
the  decrease  in  the  cost  of  building 
operations  this  means  a  very  much 
larger  volume  of  construction.  The 
construction  volume  index  of  the  En¬ 
gineering  News-Record  increased  from 
100  for  February  to  202  for  March, 
which  gives  some  idea  of  the  develop¬ 
ment  in  this  industry.  The  value  of 


contracts  for  residential  building  to-' 
taled  $121,551,000,  an  increase  of  nearly 
$50,000,000  over  February  and  far  above 
any  figure  shown  in  the  monthly  record 
extending  back  for  three  years.  Cor¬ 
respondingly  large  increases  occurred 
also  in  business  and  industrial  buildings 
and  in  public  works  and  public  utilities. 

New  York. — Announcement  has  been 
made,  by  the  Metropolitan  Life  Insur¬ 
ance  Company  that  it  has  approved 
loans  amounting  to  $2,750,000,  to  build 
86  six-family  apartment  buildings,  48 
two-family  houses  and  250  one-family 
houses  in  Norwood  Gardens  and  Ar- 
leigh  sections  of  Long  Island  City.  The 
total  operation,  including  the  land,  will 
come  to  more  than  $5,000,000.  Ac- 
cc»mmodations  wdll  be  provided  for 
about  800  families. 

W.  M.  Parlon,  manager  of  the  plumb¬ 
ing  supply  department  of  the  Chicago 
branch  of  the  Walworth  Mfg.  Co., 
Boston,  Mass.,  was  the  victim  of  au¬ 
tomobile  thieves  when  he  was  shot  and 
killed  in  Chicago,  April  4.  He  was 
about  to  leave  his  car  when  he  was  ac¬ 
costed  by  two  thieves  who  were  being 
chased  by  the  police.  Upon  his  re¬ 
fusal  to  give  up  his  car  one  of  the 
thieves  shot  him  and  the  bullet  pierced 
his  heart.  He  w'as  36  years  old. 

Philadelphia,  Pa. — As  a  result  of  the 
report  made  by  Dr.  Thomas  E.  Fine- 
gan.  State  superintendent  of  schools, 
in  which  he  declared  that  74%  of  the 
public  school  buildings  of  Philadelphia 
were  unsafe  from  a  fire  standpoint,  as 


LehigH 

MULTIBLADE 

FANS 


Where  large  volumes  of  air  are  to  be  handled  at  comparatively  low  pressures 
such  as  in  heating  and  ventilating  systems  LEHIGH  Multiblade  Fans  are 
guaranteed  to  be  equal  to,  if  not  superior,  to  any  other  fans  on  the  market. 

A  study  of  the  capacity  tables  and  characteristic  curves  in  the  Lehigh  catalogue 
clearly  proves  this  fact. 

To  further  substantiate  this  statement,  your  attention  is  directed  to  the  large  inlet 
and  outlet,  the  cone  shaped  hub,  the  absence  of  stay-rods,  the  rigid  construction  secured 
by  special  blades  running  tangent  from  the  hub  to  the  periphery  of  the  wheel  and  also 
various  other  details. 

May  we  send  you  a  copy  of  our  catalogue? 

HERSH  BROTHERS  CO. 

6,'i4  Mill  Street  ALl-ENTOWN,  PA. 
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Banish  Fumes  and  Gases — 
Expel  Impure,  Stagnant  Air 


Sirocco’^  Ventura  Fans  Clear 
the  Atmosphere — Bring  in 
Clean,  Outdoor  Air 


"Sirocco”  Ventura  Fans  clear  the  atmosphere  and  are 
particularly  adaptable  to  removing  fumes,  gases,  and 
stagnant,  impure  air. 

They  are  also  used  for  exhausting  dust-laden  atmos¬ 
phere — or  to  bring  in  fresh,  clean  outdoor  air. 

General  cooling  of  offices,  kitchens,  factories  or  other 
buildings  can  be  effected  economically  with  "Sirocco” 
Ventura  Fans. 


We  will  gladly  send  you  complete  information  regard-, 
ing  "Sirocco”  Ventura  Fans — tell  you  how  they  are 
solving  the  ventilation  problem  everywhere. 


AMERICAN  BLOWER  COMPANY.  DETROIT 

BRANCH  OFFICKS  IN  ALL  PRINCIPAL  CITIKS 
CANADIAN  SIROCCO  COMPANY.  LIMITKD.  WINDSOR.  ONTARIO 
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RADIATION  COMPUTING  CHARTS. 

The  Croney  Tables. 

Note:  The  figures  represented  in  the  following  sheets  are  compiled  from 
data  obtained  from  Nelson  S.  Thompson’s  “Mechanical  Equipment  of  Federal 
Buildings,”  published  by  the  Heating  and  Ventilating  Magazine  Company.  All 
calculations  made  with  the  slide  rule.  Fractions  above  0.5  added  and  all 
below  0.5  deducted.  Wind  leakage  has  been  taken  care  of  for  ordinary  cases 
and  is  based  entirely  on  the  window  perimeter. 

Special  Leakage  Allowance. 

To  find  the  allowance  for  leakage  in  any  room  in  cubic  feet  of  air  per 
hour,  raised  from  10°  to  70°  F.,  multiply  the  total  estimated  radiation  by 
the  following  factors: 

BRICK  WALL  CONSTRUCTION. 

Cubic  feet  per  hour  =  61  X  square  feet  direct  steam  radiation. 

Cubic  feet  per  hour  =  37  X  square  feet  direct  water  radiation. 

Radiation  for  Additional  Leakage. 


If  it  is  desired  to  provide  for  a  greater  allowance  than  above  use  the 
following : 

desired  volume  per  hour 

Additional  steam  radiation  =  - 


Additional  water  radiation  = 


234 

desired  volume  per  hour 
140 


STONE  WALL  CONSTRUCTION. 


Cubic  feet  per  hour  =  47  X  square  feet  direct  steam  radiation. 

Cubic  feet  per  hour  =  28  X  square  feet  direct  water  radiation. 

Steam  radiation  figured  at  250  B.  T.  U. 

Water  radiation  figured  at  150  B.  T.  U. 

For  Vapor  Heating: 

Take  total  direct  radiation  for  steam  and  work  out  as  follows : 

Total  radiation  X  250 

-  =  radiation  for  vapor. 

220 

Add  2%  per  foot  for  ceilings  over  12  ft.  high  and  20%  to  all  ceiling 
radiators. 


RADIATION  COMPUTING— The  Croney  Tables. 


No.  13-G. 


Copies  of  this  Data  Sheet,  printed  separately,  5  cents  each. 
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RADIATION  COMPUTING  CHARTS. 

The  Croney  Tables. 

EXAMPLE. 

To  find  the  amount  of  steam  radiation  in  t  room  12  ft.  x  14  ft  x  10-ft.  ceiling, 
12-in.  brick  walls,  air  space,  lath  and  plaster: 

12-ft  side,  facing  the  north. 

14-ft.  side,  facing  the  east 

Each  wall  having  one  window,  4  ft.  x  5  ft 

Ceiling  exposed  to  an  attic  room  having  no  heat. 

Floor  over  an  ordinary  cellar. 

North  wall  12  ft.  x  10  ft.  =  120  sq.  ft  gross  wall. 

North  glass  4  ft.  x  5  ft.  =  20  sq.  ft  glass. 


East  wall 
East  glass 


14  ft  X  10  ft 
4  ft.  X  5  ft. 


100  sq.  ft  net  wall. 
=  140  sq.  ft  gross  wall. 

=  20  sq.  ft.  glass. 


Ceiling 

Floor 


12  ft  X  14  ft 
12  ft  X  14  ft 


RESULT. 


North  wall 
East  wall 
North  glass 
East  glass 


100  sq.  ft. 
120  sq.  ft 
20  sq.  ft. 
20  sq.  ft. 


120  sq.  ft.  net  wall. 

168  sq.  ft. 

168  sq.  ft 

12  sq.  ft.  direct  radiation. 
12  sq.  ft.  direct  radiation. 
10  sq.  ft.  direct  radiation. 
9  sq.  ft  direct  radiation. 

43  sq.  ft  direct  radiation. 


On  Data  Sheet  No.  13-1,  Column  1,  marked  “Net  Exposed  Wall,” 
locate  100.  Opposite  100  and  under  “N.  or  N.  W.”  read  12,  which  equals 
the  amount  of  direct  radiation  for  100  sq.  ft.  of  net  wall. 

On  the  same  table.  Column  No.  1,  marked  “Net  Exposed  Wall,” 
locate  120.  Opposite  120  and  under  “E.  or  S.  W.”  read  12,  which  equals 
the  amount  of  direct  radiation  for  120  sq.  ft.  of  net  wall. 

On  Data  SIheet  No.  13-R,  Column  1,  marked  “Net  Exposed  Glass,” 
locate  20.  Opposite  20  and  under  “N.  or  N.  W.”  read  10,  which  equals 
the  amount  of  direct  radiation  for  20  sq.  ft.  of  glass.  On  the  same 
table  and  under  Column  “E.  or  S.  W.”  opposite  20  read  9,  which  equals 
the  amount  of  direct  radiation  for  20  sq.  ft.  of  glass. 

Ceiling  table  (Data  Sheet  No.  13-11)  equals  top  floor  ceiling  of 
residences,  etc.,  and  under  “Area  in  Square  Feet”  we  locate  the  nearest 
to  168,  or  160.  Opposite  the  160,  in  Column  A,  we  find  13  sq.  ft,  which 
equals  the  amount  of  direct  radiation  for  160  sq.  ft.  of  ceiling. 

In  Floor  Table  (Data  Sheet  No.  13-LL)  using  the  same  process  as 
worked  out  in  Ceiling  Table  (Data  Sheet  No.  13-11)  we  get  2  sq.  ft. . 
of  radiation. 

Summary  for  direct  radiation:  43  plus  13  plus  22  =  58  sq.  ft.  of 
radiation. 

(The  data  Sheets  referred  to  above  will  appear  in  June  and  succeeding  issues.) 


RADIATION  COMPUTING— The  Croney  Tables. 


Cnt>iet  of  this  Data  Sheet.  Printed  seharatelv.  5  cents  each. 


66  THE  HEATING  AND  VENTILATING  MAGAZINE  May.  1922 

EFFICIENT  HEATING 

demands  the  JENNINGS  PUMP 


The  NASH  ENGINEERING  COMPANY 

SOUTH  NORWALK,  CONN.,  U.  S.  A. 


'jfe:  V 


Duplex  “D”  Unit 
Continuous  Operation 
Kings  County  Court  House, 

Brooklyn,  N.  Y. 

Capacity  each  pump  40,000 
square  feet  direct  radiation  air 
capacity  25  cubic  feet  per  min¬ 
ute  in  addition  to  a  water  ca¬ 
pacity  of  6ogallons  per  minute. 

The  motors  are  only  three 

horse  power.  — - - — 

The  Jennings  Pump  consists  of  two  independent  turbine  units,  an  air  p.iiiip  jiid  a  w  aier  pump. 
As  each  material  is  handled  separately,  the  boiler  pressure  is  against  the  water  only.  The 
air  and  vapor,  approximately  fom-fifths  of  the  volume  handled,  are  delivered  to  atmosphere 
without  back  pressure.  The  saving  in  horse  power  is  o\er  fifty  per  cent.  In  other  words,  the  cost 
of  current  to  operate  is  cut  in  half. 

Because  of  its  compact  design,  this  equipment  can  be  installed  in  less  than  one- third  the  space 
qecessary  with  other  apparatus.  All  interior  parts  are  bronze,  supported  on  annular  ball  bearings 
mounted  outside  of  casing.  Moving  parts  revolve  without  contact. 

Quiet,  reliable  operation  without  annoyance  because  of  shut  downs,  and  minimum  of  expense 
for  repairs,  is  assured  if  the  Jennings  Hytor  Vacuiun  Heating  Pump  is  installed  on  your  Vacuum 
Heating  System. 

There  are  rnany  other  reasons  why  the  Jennings  is  being  installed  on  practically  all  of  the 
big  jobs.  Bulletin  No.  15  gives  them  in  detail.  Write  for  it. 


The 

Nash  Exoineering 
Company 

Plant  and  General  Offices 
South  Norwalk,  Conn. 

SALES  OFFICES 

UOSTOX — 185  Devonghire  Street 
BUFFALO — 1044  Ellicott  Square 
CHICAGO— 1220  Monadnock  Block 
CLEVF.LAND— 326  Frankfort  Ave.,  N.W. 
DALLAS — Dallas  Bank  Building 
DENA’ER — Boston  Building 
DETROIT— Kerr  Building 
HOUSTON— Southern  Pacific  Building 
INDIANAPOLIS— Hume-Mansur  Bldg. 
KANSAS  CITY— Mutual  Building 
LOS  ANGELES— 218  East  Third  Street 
MINNEAPOLIS— 501  S.  Sixth  Street 
MONTREAL — 84  Inspector  Street 
NEW  ORLEANS— 521  Baronne  Street 
NEW  YORK- 350  Madison  Ave. 
PHILADELPHIA— Stock  Exchange  Bldg. 
PORTLAND— 224  Pine  Street 
PITTSBURGH— Oliver  Building 
SALT  LAKE  CITY— Dooly  Building 
SAN  FRANCISCO— Sharon  Building 
SEATTLE — 220  Railway  Exchange 
ST.  LOUIS— Chemical  Building 
TOLEDO-^136  Huron  Street 
TORONTO— Kent  Building 
WASHINGTON- 710  14th  Street  N.  W. 
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Coming  Events. 

May  31-June  3,  1922. — Thirty-third 
annual  convention  of  the  Heating  and 
Piping  Contractors’  National  Associa¬ 
tion,  in  Buffalo,  N.  Y.  Headquarters  at 
the  Hotel  Statler. 

June  6-10,  1922. — Mid-summer  meet¬ 
ing  of  the  American  Society  of  Heating 
and  Ventilating  Engineers  in  Buffalo 
(June  6-7)  and  Detroit  (June  8-10). 
Headquarters  in  Buffalo  at  the  Hotel 
Iroquois  and,  in  Detroit,  at  the  Hotel 
Wolverine. 

June  20-23,  1922. — Annual  convention 
of  the  National  District  Heating  Asso¬ 
ciation,  at  Cedar  Point,  O.  Head¬ 
quarters  at  the  Breakers  Hotel. 

May  16-17,  1922. — Annual  meeting  of 
the  National  Pipe  and  Supplies  Associa¬ 
tion,  in  Pittsburgh,  Pa.  Headquarters 
at  the  William  Penn  Hotel. 

June  6-8,  1922. — Fourth  annual  con¬ 
vention  of  the  National  Association  of 
Master  Plumbers  in  Detroit,  Mich. 


Miscellaneous  Notes. 

National  Association  of  Brass  Manu¬ 
facturers  will  hold  its  next  quarterly 
meeting  in  Detroit,  Mich.,  May  23-25. 

Burglar  protection  in  the  form  of 
window  ventilators  that  will  permit  the 
opening  of  windows  without  fear  of  in¬ 
trusion  is  one  of  the  talking  points  that 
are  being  advanced  in  connection  with 
the  sale  of  these  appliances.  A  recent 
issue  of  the  Boston  Post,  under  the 
caption  of  “Burglars  Undermine  the 
Health;  Crime  Wave  Compels  People 
to  Keep  *  Fresh  Air  Out  by  Locking 
Windows,”  it  is  stated  that  “with  the 
present  crime  wave  going  on,  people 
have  been  worked  into  a  frenzy  to  such 
an  extent  that  they  keep  fresh  air, 
which  is  the  most  necessary  to  them, 
out  by  shutting  and  locking  their  win¬ 
dows  tightly.  Many  people,  especially 
those  living  on  lower  floors,  are  com¬ 
pelled  to  keep  their  windows  locked 
while  they  sleep,-  for  fear  of  the  porch 
climber.  And  those  who  are  willing  to 


take  the  chance  find  out  to  their  sorrow 
that  it  does  not  pay.  For  most  of  those 
gentlemen  that  pick  porch  climbing  for 
their  profession  are  very  light  footed 
and  successful,  as  we  can  see  by  the 
number  of  breaks  that  are  reported 
daily. 

The  item  then  points  out  that  ventil¬ 
ators  are  now  .being  made  that  permit 
the  windows  to  be  left  open  and  in¬ 
stances  the  Mazolok,  made  by  the  Con¬ 
sole  Sales  Co.,  60  Pemberton  Square, 
Boston,  Mass.  — 

Cleveland,  O. — A  housing  develop¬ 
ment,  said  to  be  without  parallel  in 
building  history,  and  which  will  cost 
$30,000,0(X)  to  complete,  is  to  be  started 
on  Shaker  Heights  within  the  next 
month,  according  to  an  announcement 
made  by  Josiah  Kirby,  who  heads  the 
development  organization. 

The  development  is  to  be  a  unique 
model  apartment  community,  which  will 
have  its  own  central  heating  and  ice 
plant,  its  own  market,  theater,  public 
garage  and  business  center,  and,  when 


ONCEjiililM 

4utoveiit  Fans 


■ALWAYSIIi 


iUSEDI 


— and  — 


Uniblade  Blowers 


Note  the  acceaalblllty  to  our  pro¬ 
tective  type  Bruah  Hofdera  for  com¬ 
mutator  Wotectlon. 


AUTO VENT 


FAN  &  BLOWER  CO. 

730-38  W.  Monroe  St.  Chicago 


of  every  Modern  Improvement 
known  to  Electrical  and  Ven¬ 
tilating  Engineering 

UR  engineers  have  constantly  kept  in 
mind  the  importance  of  Low  Power 
Consumption,  Symmetry  and  cmnpactness 
as  weU  [as  [the  durability  and  quietness  of 
operation. 

HE  finest  obtainable  materials  have  been  patiently  molded  into  form' 
■■■  and  skillfully  assembled  by  master  craftsmen  to  render  the  highest 
posable  efficiencies  known  to  fandom. 

There  is  a  size  in  stock — For  your  EVERY  PROBLEM — 
Ready  for  immediate  shipment 


ARE  REPRESENTATIVE 


Formerly 

Batterman- Truitt 
Company 


Branch  OfRcea 
in 

Principal  Citiee 
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completed,  will  afford  facilities  for  the 
housing  of  more  than  1,000  families. 

The  location  is  on  both  sides  of  Shak¬ 
er  Boulevard,  from  Morland  Circle  east 
to  Coventry  Road,  and  both  sides  of 
South  Morland  Boulevard  from  the  Cir¬ 
cle  to  South  Woodland  Road. 

Plans  for  the  big  project  became 
known  following  the  purchase  by  Kirby 
and  his  associates  of  the  land,  a  front¬ 
age  of  8,400  linear  feet,  with  a  valuation 
of  $2,500,000. 

Ten  million  dollars  is  to  be  expended 
on  apartments  on  both  sides  of  Shaker 
Boulevard  east  of  Morland  Circle,  an¬ 
other  $10,000,000  on  apartments  and  ter¬ 
races  on  both  sides  of  South  Moreland 
Boulevard  from  the  Circle  to  South 
Woodland  Road  and  the  remaining  $10,- 
000,000  in  the  business  development  on 


Shaker  Boulevard  west  of  the  Circle 
and  the  market  house,  theatre  and  heat¬ 
ing  plants  in  Williams  Avenue. 

Harrisburg,  Pa. — Widespread  demand 
for  a  building  code  in  Pennsylvania  has 
necessitated  a  speeding  up  of  the  work 
on  the  tentative  draft  of  such  a  code 
prepared  by  the  Industrial  Board,  ac¬ 
cording  to  Commissioner  Clifford  B. 
Connelley.  The  draft  is  rapidly  near¬ 
ing  completion,  the  third  section  of  the 
code  having  been  recently  submitted 
Jo  the  general  committee  for  study.  The 
three  sections  thus  far  completed  are 
those  on  assembly  buildings,  residence 
buildings  and  business  buildings.  Upon 
completion  of  section  four,  which  deals 
with  engineering  requirements,  hear¬ 
ings  will  be  held  on  the  entire  code, 
probably  in  July,  and  the  necessary  re¬ 


visions  made  so  that  the  code  as  finally 
drafted  may  be  put  into  operation. 

Washington,  D.  C. — A  committee  has 
been  appointed  by  the  United  States 
Chamber  of  Commerce  to  study  and  re¬ 
port  on  the  subject  of  trade  associa¬ 
tions.  The  committee  will  try  to  de¬ 
termine  in  what  manner  trade  associa¬ 
tions  can  render  the  greatest  service  to 
business  and  the  public.  Philip  H. 
Gadsden,  of  Philadelphia,  president  of 
the  American  Electric  Railway  Associa¬ 
tion,  is  the  chairman  of  the  committee. 
The  other  members  are  Thomas  S. 
Adams,  New  Haven,  Conn.,  secretary 
of  the  National  Tax  Association;  Fred 
R.  Babcock,  Pittsburgh,  president  Bab¬ 
cock  Lumber  Co.,  Charles  J.  Brand, 
PittsbuVgh,  vice-president  and  general 
manager  United  Fruit  Growers,  Inc., 


Every  Industry 

Has  its  Peculiar  Ventilating 
Requirement  in  Warm 
Weather 

During  the  next  six  months  there 
will  be  a  demand  for  correct  and 
economical  ventilation  which 

ILG  Self-Cooled  Motor 
Propeller  Fans  and 
Universal  Blowers 

can  [furnish  at  [a  |**most[  nominal* *|  cost 


Send  for  new  indexed  catalog 
fully  illustrating  modern  heat¬ 
ing  and  ventilating  apparatus 


>  _ 

1 

% 

w 

• 

fit 

FOR  OFFICES  •  STORES  • 
FACTORIES  •  PUBLIC  BUILDINGS 
RESTAURANTS  -THEATRES  •  HOUSES-ek- 


ILG  ELECTRIC  VENTILATING  CO., 


2858  NORTH  CRAWFORD  AVENUE, 
CHICAGO,  ILL. 
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Automatic 

Electric 

Driven 

Sump 

Pumps 


Typical  Installation  View  of  a  Buffalo  Automatic  Electric 
Driven  SumpTump. 

Hundreds  in  Successful  Oper¬ 
ation  For  Many  Years 

A  BSOLUTE  Reliability  oi  operation  for 
-ajL  many  years  is  assured  by  the  splendidly 
rigid  and  self  contained  construction  of  Buffalo 
Automatic  Electric  DriS^en  Sump  Pumps. 

The  pump  lifts  out  as  a  unit  and  when  in 
place  Sump  cover  may  be  packed  against  es¬ 
caping  steam  or  odors. 

This  reliability  is  augmented  by  automatically 
lubricated  thrust  ball  bearings  which  require 
only  an  occasional  Oiling. 

It  is  further  assured  by  enclosing  shaft  in 
frame  casing  of  pump  for  protection,  alignment 
and  rigidity.  This  constuction  piermits  lifting 
pump  as  a  unit  out  of  sump  or  sealing  sump 
cover  against  escaping  steam  or  odors. 

Bulletin  No.  959  describes  these  pumps  in  de¬ 
tail  for  both  single  and  duplex  pump  installations. 

Send  for  a  copy. 

Buffalo  Steam  Pump  Company 

Buffalo  New  York 


Birthplace  of  American 
Independence 


Buffalo  Forge  Company 


Buffalo 


New  York 


Independence  Hall  is  known  the  world 
over  and  signifies  to  each  and  every  man 
that  freedom  which  has  become  synony¬ 
mous  with  the  name  of  this  fair  country 
of  ours. 


Buffalo  Duplex  Conoidal  Fans  were 
'  the  logical  choice. 


When  it  was  decided  to  install  in  this 
beloved  building  modem  Heating  and 
Ventilating  equipment  it  was  fitting  that 
the  best  should  be  chosen. 
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Henry  S.'  Dennison.  Framingham. 
Mass.,  president  Dennison  Ffg.  Co., 
James  R.  MacColl,  Pawtucket,  R.  I., 
treasurer,  Lorraine  Mfg.  Co.,  J.  D.  H. 
Morrow,  Washington,  vice-president  of 
the  National  Coal  Association;  Alfred 
Reeves,  New  York,  secretary  of  the 
National  Automobile  Chamber  of  Com¬ 
merce;  and  George  Rublee,  New  York, 
former  member  of  the  Federal  Trade 
Commission. 

Carnegie  Institute  of  Technology, 
Pittsburgh,  Pa.,  announces  a  wide  va¬ 
riety  of  subjects  for  its  summer  session. 
Courses  of  six  and  eight  weeks  will  be 
given  in  the  College  of  Fine  Arts,  Col¬ 
lege  of  Industries,  Margaret  Morrison 
College  and  the  College  of  Engineering. 
The  eight-weeks’  courses  will  run  from 
June  26  to  August  19.  In  addition  to 
general  engineering  subjects,  shop 
courses  are  offered  in  mechanical  draw¬ 
ing,  patternmaking,  forge  practice,  ma¬ 
chine  shop,  electric  equipment,  plumb¬ 
ing,  oxyacetylene  welding  and  sheet- 
metal  work. 

■  Washington,  D.  C. — The  perpetual 
inventory,  or  stores  control  system,  is 
strongly  urged  by  the  Fabricated  Pro¬ 
duction  Department  of  the  Chamber  of 
Commerce  of  the  United  States  as  a 
better  method  in  manufacturing  estab¬ 
lishments  than  the  annual  physical  in¬ 
ventory,  with  its  general  disorganiza¬ 
tion  and  shutting  down  of  the  plant.  A 
practical  treatise  on  the  subject,  which 
has  just  been  issued  by  the  department 
under  the  title  of  “Perpetual  Inventory 


or  Stores  Control,”  goes  at  length  into 
the  advantages  of  perpetual  inventory 
and  carries  a  series  of  illustrative 
forms. 

Washington,  D.  C. — Better  funda¬ 
mental  conditions  in  business  are 
shown  in  the  latest  fig;ures  received  by 
the  Department  of  Commerce  for  use  in 
its  "Survey  of  Current  Business.”  Sta¬ 
tistics  of  actual  commercial  and  indus¬ 
trial  movements  during  March,  so  far 
as  they  were  available  up  to  April  18, 
show  a  profound  improvement  over  the 
condition  a  year  ago.  Two  out¬ 
standing  features,  it  is  stated,  of  more 
than  ordinary  importance,  are  the 
marked  increases  in  iron  and  steel  ac¬ 
tivity  and  the  big  increase  in  construc¬ 
tion. 

Building  contracts  awarded  in  the  27 
northeastern  States  during  March,  ac¬ 
cording  to  data  compiled  up  to  April 
18.  by  the  Department  of  Commerce, 
for  use  in  its  “Survey  of  Current  Busi¬ 
ness,”  were  valued  at  $293,637,000,  com¬ 
pared  to  $177,472,000  in  February  and 
$164,092,000  in  March  a  year  ago.  The 
figure  for  the  last  month  was  the  larg¬ 
est  recorded  for  any  month  in  nearly 
two  years.  When  account  is  taken  of 
the  decrease  in  the  cost  of  building 
operations  this  means  a  very  much 
larger  volume  of  construction.  The 
construction  volume  index  of  the  En¬ 
gineering  News-Record  increased  from 
100  for  February  to  202  for  March, 
which  gives  some  idea  of  the  develop¬ 
ment  in  this  industry.  The  value  of 


contracts  for  residential  building  to-’ 
taled  $121,551,000,  an  increase  of  nearly 
$50,000,000  over  February  and  far  above 
any  figure  shown  in  the  monthly  record 
extending  back  for  three  years.  Cor¬ 
respondingly  large  increases  occurred 
also  in  business  and  industrial  buildings 
and  in  public  works  and  public  utilities. 

New  York. — ^Announcement  has  been 
made,  by  the  Metropolitan  Life  Insur¬ 
ance  Company  that  it  has  approved 
loans  amounting  to  $2,750,000,  to  build 
86  six-family  apartment  buildings,  48 
two-family  houses  and  250  one-family 
Louses  in  Norwood  Gardens  and  Ar- 
leigh  sections  of  Long  Island  City.  The 
total  operation,  including  the  land,  will 
come  to  more  than  $5,000,000.  Ac¬ 
commodations  will  be  provided  for 
about  800  families. 

W.  M.  Parlon,  manager  of  the  plumb¬ 
ing  supply  department  of  the  Chicago 
branch  of  the  Walworth  Mfg.  Co., 
Boston,  Mass.,  was  the  victim  of  au¬ 
tomobile  thieves  when  he  was  shot  and 
killed  in  Chicago,  April  4.  He  was 
about  to  leave  his  car  when  he  was  ac¬ 
costed  by  two  thieves  who  were  being 
chased  by  the  police.  Upon  his  re¬ 
fusal  to  give  up  his  car  one  of  the 
thieves  shot  him  and  the  bullet  pierced 
his  heart.  He  was  36  years  old. 

Philadelphia,  Pa. — As  a  result  of  the 
report  made  by  Dr.  Thomas  E.  Fine- 
gan.  State  superintendent  of  schools, 
in  which  he  declared  that  74%  of  the 
public  school  buildings  of  Philadelphia 
were  unsafe  from  a  fire  standpoint,  as 


Lehigh 

MULTIBLADE 

FANS 


/Where  large  volumes  of  air  are  to  be  handled  at  comparatively  low  pressures 
such  as  in  heating  and  ventilating  systems  LEHIGH  Multiblade  Fans  are 
guaranteed  to  be  equal  to,  if  not  superior,  to  any  other  fans  on  the  market. 

A  study  of  the  capacity  tables  and  characteristic  curves  in  the  Lehigh  catalogue 
clearly  proves  this  fact. 

To  further  substeintiate  this  statement,  your  attention  is  directed  to  the  large  inlet 
.and  outlet,  the  cone  shaped  hub,  the  absence  of  stay-rods,  the  rigid  construction  secured 
by  special  blades  running  tangent  from  the  hub  to  the  periphery  of  the  wheel  and  also 
various  other  detsdls. 

May  we  send  you  a  copy  of  our  catalogue? 

HERSH  BROTHERS  CO. 

654  Mill  Street  ALLENTOWN,  PA. 
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Banish  Fumes  and  Gases — 
Expel  Impure,  Stagnant  Air 

^^Sirocco*^  Ventura  Fans  Clear 
the  Atmosphere — Bring  in 
Clean,  Outdoor  Air 


"Sirocco”  Ventura  Fans  clear  the  atmosphere  and  are 
particularly  adaptable  to  removing  fumes,  gases,  and 
stagnant,  impure  air. 

They  are  also  used  for  exhausting  dust-laden  atmos¬ 
phere — or  to  bring  in  fresh,  clean  outdoor  air. 

General  cooling  of  offices,  kitchens,  factories  or  other 
buildings  can  be  effected  economically  with  "Sirocco” 
Ventura  Fans. 

We  will  gladly  send  you  complete  information  regard¬ 
ing  "Sirocco”  Ventura  Fans — tell  you  how  they  are 
solving  the  ventilation  problem  ever5rwhere. 

AMERICAN  BLOWER  COMPANY.  DETROIT 

BRANCH  OFFICES  IN  ALL  PRINCIPAL  CITIES 
CANADIAN  SIROCCO  COMPANY,  LIMITED,  WINDSOR,  ONTARIO 


.fRADE  MARK 


BLOWERS  •  EXHAUSTERS 
FANS  •  AIR  WASHERS 


VENTILATING 
•  E  N  G  I  NI  BS 


FOIt  9  'V^ENXIX^^TING  9  DRYING  9 

AJLTL  CONDITIONING  •  ORA.FX 
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well  as  being  unsanitary  and  inade¬ 
quate,  it  is  probable  that  a  campaign  of 
construction  will  be  planned  by  the 
city’s  Department  of  Education,  which 
will  run  into  big  figures.  Already  the 
Board  of  Education  has  laid  out  a 
building  program  involving  the  expend¬ 
iture  of  upwards  of  $35,000,000,  extend¬ 
ing  over  a  period  of  20  years.  At  pres¬ 
ent  more  than  $10,000,000  of  School 
construction  work  is  under  way. 

New  York. — Statements  that  Sam¬ 
uel  Untermyer,  chief  counsel  of  the 
Lockwood  Committee,  which  has  been 
investigfating  the  construction  business 
in  New  York  during  the  past  two  years, 
is  unduly  prejudiced  on  the  side  of 
labor  in  the  present  controversy  in  the 
building  trades,  has  brought  forth  a 
rejoiner  from  Mr.  Untermyer  that  he 
has  at  no  time  committed  himself  on 
the  question  of  wage  scales  or  the  jus¬ 
tice  of  their  reduction.  At  the  same 
time  he  takes  advantage  of  the  oppor¬ 
tunity  to  state  that  in  many  cases 
middlemen  members  of  the  Building 
Trades  Employers’  Association  have 
been  “adding  from  50%  to  279%  to  the 
cost  of  labor  from  which  should  be  de¬ 
ducted,  not  to  exceed  10%,  for  the  ap¬ 
pliances  which  are  furnished  by  these 
brokers  in  labor,  and  another  20% 
which  would  be  a  generous  but  legiti¬ 
mate  profit  for  handling  labor.”  He 
then  continues: 

“This  intolerable  situation  is  due  to 
criminal  combinations  among  the  em¬ 
ployers  thus  trafficking  in  labor.  That, 
rather  than  the  comparatively  insig¬ 


nificant  item  of  t>ne  dollar  per  day,  is 
the  main  item  in  the  increased  labor 
costs  of  building.  When  to  this  is  ad¬ 
ded  the  abnormal  increases  in  the  cost 
of  materials,  due  likewise  to  these 
same  combinations,  the  position  of 
labor  is  easily  understandable.” 

Chicago,  Ill. — Reports  that  the  Chi¬ 
cago  building  situation  is  clearing  up 
indicate  that  the  Citizen’s  Committee 
to  Enforce  the  Landis  Award  has  held 
firm  to  its  original  policy.  It  is  an¬ 
nounced,  for  instance,  that  81%  of  all 
building  now  going  on  in  the  city  is 
being  done  by  workmen  paid  accord¬ 
ing  to  the  Landis  scale.  Up  to  April 
1,  120  heating  contractors  and  34  plumb¬ 
ing  contractors  had  formally  signified 
their  intention  to  conduct  their  shops 
under  the  Landis  rules  and  wages. 

Chamber  of  Commerce  of  the  United 
States  will  hold  its  tenth  annual  meet¬ 
ing  in  Washington,  May  16-18.  The 
main  topic  for  discussion  will  be 
“European  Conditions  and  Their  Effect 
on  American  Business.”  Under  “Hous¬ 
ing”  will  be  discussed  “Will  Shoddy 
Construction  Drive  Investment  Money 
Out  of  the  Housing  Market?” 

Westward  Trend  of  the  manufactur¬ 
ing  industry  of  the  United  States  is  dis¬ 
cussed  in  the  Trade  Record  of  the  Nat¬ 
ional  City  Bank  of  New  York.  The 
manufacturing  industry  of  the  country, 
it  is  stated,  is  slowly  moving  from  the 
place  of  its  beginning,  the  Atlantic 
frontage,  toward  the  great  interior 
which  produces  the  bulk  of  the  manu¬ 


facturing  material  and  the  fuel  with 
which  it  is  assembled  and  transformed 
into  the  finished  form.  The  area  oc¬ 
cupying  the  Atlantic  Frontage  from 
Maine  to  Florida,  the  birthplace  of  our 
manufacturing  industry.  New  England, 
the  Middle  States,  the  District  of  Col¬ 
umbia,  Maryland,  Virginia,  North  and 
South  Carolina,  Georgia,  and  Florida, 
produced  in  1919,  the  latest  census  year, 
slightly  less  than  one-half  of  the  manu¬ 
factures  of  the  country  as  against  more 
than  two-thirds  a  half  century  earlier. 
The  total  outturn  of  the  manufacturing 
establishments  of  the  Atlantic  frontage 
in  1919  was  eleven  times  as  much,  in 
value,  as  fifty  years  earlier,  while  the 
outturn  of  the  other  parts  of  the  coun¬ 
try  was  22  times  as  much  as  a  half 
century  earlier.  In  population,  that 
other  factor  in  manufacturing,  the  At¬ 
lantic  states  show  an  increase  of  137% 
in  the  last  fifty  years,  and  the  other  sec¬ 
tions  of  the  country  an  increase  of 
205%  in  the  same  period. 

International  Chamber  of  Commerce 
will  hold  its  next  general  meeting  in 
Rome,  Italy,  the  week  of  March  19, 
1923. 

Detroit  Engineering  Society,  Detroit, 
Mich.,  at  its  annual  meeting  April  29, 
elected  J.  R.  McColl,  of  McColl,  Snyder 
&  McLean,  as  its  president  for  the  en¬ 
suing  year.  Mr.  McColl  is  also  presi¬ 
dent  of  the  American  Society  of  Heat¬ 
ing  and  Ventilating  Engineers. 

Associated  Technical  Societies  of  De¬ 
troit,  Mich.,  has  included  among  its 


All  of  the  last  six  New  School  Buildings  at  Dayton, \Ohio 

are  equipped  with 


BUCKEYE  FANS  AND  SPECIALTIES 

We  furnished  the.fans,  dampers,  registers,  grills,  and  faces  for  the  above^building 
Why  not  use  our  catalogs  and  prices? 

BUCKEYE  BLOWER  COMPANY 

COLUMBUS  OHIO 

Cleveland  Ohio  Atlanta,  Ga. 

Toledo,  Ohio  Pittsburg,  Pa.  Chicago,  111. 
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Installation  In  the  Anflus  Shops,  C.  P.  R.,  Montreal. 
Showing  two  units  of  Fan  Heater  and  Engine. 


The  Essentials  of  a  Heating 
and  Ventilating  System 


One  Heat  Source.  So  that  the  temperature  may 
be  correctly  and  properly  controlled  for  everybody’s 
comfort. 

Flexibility.  So  that  when  more  heat  is  needed  it  may  easily 
and  readily  be  supplied. 

Low  Initial  Cost.  “Hot  blast”  can  always  be  installed  at  a 
lower  cost  than  direct  heating. 

Low  Operating  Cost.  When  the  Sturtevant  System  is  engine 
driven,  the  exhaust  steam  may  be  used. 

Low  Maintenance  Cost.  Such  a  system  will  give  long,  con¬ 
tinuous  service  at  practically  no  maintenance  cost  whatsoever. 

Ventilation.  Sturtevant  Systems  may  be  used  for  ventilating 
— clearing  fog,  steam  and  smoke  in  the  roundhouse. 

Reliability.  Sturtevant  Heating  and  Ventilating  Systems  are 
as  sturdy  and  enduring  as  your  own  equipment. 


Write  for  further  information 


HYDE  PARK 
BOSTON,  MASS. 


P  U  r^A  J 
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Standing  'committees  one  on  Proposed 
Chimney  Ordinance.  The  committee  is 
made  up  of  J.  R.  McColl,  chairman;  W. 
B.  Stratton  and  L.  Kamper. 

Philadelphia  heating  and  ventilating 
engineers  have  formed  a  local  golf  as¬ 
sociation.  The  organization  meeting 
was  held  April  6  at  the  Engineers’ 
Club,  in  Philadelphia,  the  call  having 
been  sent  out  on  the  initiative  of  R.  C. 
Bolsinger.  It  was  voted  to  call  the  or¬ 
ganization  the  Heating  and  Ventilating 
Engineers’  Golf  Association,  with  the 
membership  limited  to  50.  It  is  planned 
to  hold  seven  meetings  each  season. 
Officers  elected  were:  President  George 
Gray;  secretary  and  treasurer,  R.  C. 
Bolsinger.  Directors:  W.  W.  Rice,  C. 
W.  Stewart  and  W.  H.  Shelmerdine. 
The  handicap  committee  will  consist  of 
W.  G.  Culbert,  E.  H.  Giles  and  J. 
Morgan  Kipe. 

Central  Station  Heating  Notes. 

Bloomington,  Ill. — In  case  the  Illin¬ 
ois  Commerce  Commission  permits  the 
Bloomington  &  Normal  Railway  and 
Light  Company  to  abandon  its  central 
water  heating  system,  as  has  been  pe¬ 
titioned,  it  is  announced  that  the  com¬ 
pany  will  at  once  commence  the  in¬ 
stallation  of  a  steam  system  which  will 
involve  an  expenditure  of  from  $60,- 
000  to  $100,000.  Property  owners  who 
are  now  using  the  company’s  service 
are  objecting  to  the  proposed  change 


on  the  ground  that  they  should  not  be 
required  to  make  the  additional  ex¬ 
penditures  necessary  to  re-pipe  their 
buildings  to  make  their  equipment 
adaptable  for  steam.  Years  ago  there 
were  two  rival  companies  in  Blooming¬ 
ton,  both  having  franchises  for  supply¬ 
ing  central  station  heat,  one  using 
steam  and  the  other  hot  water.  Both 
companies  were  acquired  by  the  Mc¬ 
Kinley  interests  which  for  years  have 
operated  both  plants.  The  hot  water 
pipes  are  now  in  poor  condition  and 
the  company  claims  that  it  is  cheaper 
to  abandon  them  and  lay  new  steam 
lines  than  to  repair  the  hot  water  lines. 
A  few  of  the  company’s  customers  will 
be  cut  off  altogether  if  a  change  is 
made.  The  company,  however,  has  pre¬ 
sented  evidence  to  show  that  the  re¬ 
duction  in  cost  of  heat  with  a  steam 
system,  will  in  from  five  to  ten  years 
pay  back  the  cost  of  making  the 
changes.  An  important  factor  in  the 
situation  is  the  fact  that  the  city  has 
an  extensive  paving  prog;ram  outlined 
for  the  year  which  involves  streets  in 
which  there  are  water  heating  conduits. 

Fairmont,  Minn. — A  central  heating 
system  is  being  proposed  for  Fairmont 
to  cover  both  sides  of  Woodland 
Avenue,  Brodt’s  addition,  Homewood, 
Albion  from  Park  Street  northerly  to 
Forest  Street,  and  Park,  from  Albion, 
northerly  to  Forest.  A  meeting  of  citi¬ 
zens  to  discuss  the  project  was  called 


for  April  7,  when  estimates  were  pre¬ 
sented  by  Bain  &  Robb,  of  Milwaukee. 

Des  Moines,  la. — Another  extension 
of  time  has  been  granted  to  the  Des 
Moines  Electric  Company  for  the  con¬ 
struction  of  its  heating  plant.  Under  a 
franchise  granted  the  company  in  Feb¬ 
ruary,  1916,  a  time  limit  was  fixed  and 
the  council  has  twice  before  extended 
the  limit. 

♦ 

Manufacturers’  Notes. 

Haynes  Selling  Co.,  Philadelphia,  Pa., 
announces  that  William  E.  Scarlett, 
who  has  been  connected  with  the  com¬ 
pany’s  engineering  detartment  for  the 
past  two  and  a  half  years,  has  joined 
the  sales  engineering  force  of  the  Key¬ 
stone  Supply  &  Mfg.  Co.,  of  Philadel¬ 
phia. 

American  Radiator  Co.,  Chicago,  Ill., 
in  carrying  out  its  plans  of  revision  in 
organization,  has  arranged  to  have  its 
Vento  sales  interests  cared  for  in  the 
future  by  the  general  sales  department 
and  the  relations  with  the  blower  com-  • 
panics  will  have  the  special  supervision 
of  Vice-President  Charles  K.  Foster’s 
office  in  Chicago.  Among  those  retir¬ 
ing  from  the  company,  due  to  this 
change,  are  James  H.  Davis  of  the 
Chicago  office  and  Frank  K.  Chapman 
of  the  New  York  office. 

Warren  Webster  &  Co.,  Camden,  N. 
J.,  announces  the  opening  qf  an  office 


Apparatus  for  maintaining  arti¬ 
ficial  atmospheric  conditions  in 
industrial  plants. 

ATMOSPMEHie 

©ONDmONING  GoRPORATION 

LAFAYETTE  BIX>G. 
PHILADELPHIA 


Vento  Return  Line  Valve 

for  Vacuum  and  Vapor  Heating  Systems  is  a  fuel-saver  from  the  moment  that  it  is  put  to  work  on  the  heating  system. 
It  never  fails  in  its  promise  to  make  the  heating  system  give  dollar-for-dollar  service  for  every  ounce  of  fuel  consumed. 

Our  latest  Booklet.  “The  Perfect  Heating  System,”  will  be  mailed  on  request  to  any  heating  engineer. 

WM.  S.  HAINES  &  COMPANY 
PHILADELPHIA 


money-saving  de- 
^  'vice  you  originated  for 

P  A  ^  I '  'C'  '  I '  your  own  use?  It  may 

^  pay  you  well  in  money 

besides  the  satisfaction  of  having  helped  others. 
I  make  a  specialty  of  patents,  trade-marks  and 
copyrights  and  have  secured  many  for  inventors 
and  manufacturers.  Honest  advice  through  ex¬ 
perience,  prompt  service,  and  painstaking  consider¬ 
ation  of  my  clients  are  what  I  have  to  offer. 

Send  for  terms 


LESTER  L.  SARGENT 

524  10th  St.  (Cor.  F)  Washington,  D.  C. 


Steam  Traps 
Air  Traps 


Steam  Separators 
Exhaust  Heads 


WRIGHT-AUSTIN  CO 


Oil  Separators  Strainers 

P  Boiler  Alarm  Water  Columns 


DETROIT,  MICHIGAN 
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Pcerleas  Ventilator 


Pulley  Driven  Disc  Fan 
for  Mine* 


Motor  Driven  Propeller  Fan 


High  Speed  Type  “C” 
Seri'Vane  Fan 


The  New  York  Blower  Co. 


Chicago,  Ill. 


La  Porte,  Ind. 


We  manufacture  a  complete  line  of 
Ian  equipment  and  appurtenances. 
By  concentrating  on  this  one  class 
of  products  we  are  able  to  make 
them  better  every  year. 

The  old  fallacy  that  fan  equipment 
was  a  luxury  is  now  known  to  be 
untrue;  it  is  an  economical  necessity. 
We  can  give  actual  installations  in 
all  kinds  of  industries  where  through 
the  wise  employment  of  fan  equip¬ 
ment  mzuiufacturers  have  improved 
the  quality  of  their  product,  and  in- 
creeised  production  with  a  reduction 
in  factory  cost. 

If  you  are  interested  in  drying,  humi¬ 
difying,  ,  heating,  ventilating,  me¬ 
chanical  draft,  removal  of  shavings 
or  similar  installations,  pleeise  com¬ 
municate  with  us.  If  we  cannot 
honestly  prove  facts  to  you  showing 
the  benefits  that  will  follow  from  an 
installation  for  your  special  problem, 
we  will  frankly  so  state. 

The  New  York  Blower  Co. 


Chicago,  Ill. 


La  Porte,  Ind. 


Branch  Offices  in  Principal  Cities 


High  Pressure  Blower  Direct 
Connected  to  Turbine 


Peerless  Air  Washer 


Type  “C”  Serl'Vane  Fan 


Slow  Speed  Planing  Mill 
Exhauster 


Stoker  Fan 
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in  Memphis,  Tcnitrat  714  Union  and 
Planters  Bank  Building.  It  will  be  op¬ 
erated  as  a  branch  of  the  Company's 
St.  Louis  office  and  in  charge 

of  B.  RVHoshair*-*^^*^^^ 

Crane''Co.,  Chicago,  Ill.,  has  opened 
new  branches  in  New  Orleans,  Lima, 
O.;  Pittsburgh  and  Cedar  Rapids,  la. 
The  company  has  also  purchased  a 
building  in  Jacksonville,  Fla.,  which  will 
be  opened  as  another  branch  as  soon  as 
it  has  been  remodeled. 

American  Blower  Co.,  Detroit,  Mich., 
announces  the  resignation  of  J.  D.  Spur¬ 
rier  as  manager  of  the  company’s 
standard  apparatus  division,  to  become 
associated  with  the  Curtis  Publishing 
Company,  as  Michigan  advertising  rep¬ 
resentative  of  the  Saturday  Evening  Post. 

Boynton  Furnace  Co.,  New  York,  is 
now  occupying  its  new  quarters  at  58 
West  40th  Street,  in  the  Banks  Build¬ 
ing.  In  addition  to  the  company’s  dis¬ 
play  of  Boynton  boilers,  furnaces  and 
other  heating  apparatus,  an  interesting 
feature  of  the  offices  is  the  original  sign 
used  by  N.  A.  Boynton,  the  founder  of 
the  Boynton  Furnace  Company. 

American  Radiator  Co.,  Chicago,  in 
its  annual  report,  showed  net  earnings 
for  the  year  ended  December  31,  1921, 
of  $3,168,326.  After  payment  of  the 
preferred  dividend  there  remained  $2,- 
958,326  for  the  common  stock,  or  21.4%. 
This  compares  with  $3,976,078  or  28.8% 
earned  on  the  common  stock  in  1920, 


'In  his  annual- report, 'President  Clarence - 
M.  Woolley  states: 

“While  profits  were  gratifying,  they 
were  not  consistent  with  those  of  for¬ 
mer  years.  This,  in  part,  was  due  to 
excessive  overhead  expense,  which  sur¬ 
vived  the  war  period  of  inflation.  Com¬ 
modities  and  labor  have  been  in  process 
of  deflation,  but  it  is  difficult  to  bring 
the  overhead  into  consistent  relation. 
Adjustment  of  this  fundamental  prob¬ 
lem  involves  abandonment  of  certain 
selling  activities  which,  while  profitable 
in  pre-war  years,  are  presently  unprofit¬ 
able  because  of  the  higher  cost  of  their 
maintenance.  New  and  less  expensive 
methods  are  being  established,  and  in 
due  course  the  problem  of  overhead  will 
be  adjusted  to  meet  demands  of  present 
economic  conditions.’’ 

Central  Foundry  Company,  Central 
Radiator  Company  and  Molby  Boiler 
Company,  New  York,  and  affiliated 
companies,  are  now  located  on  the 
eighteenth  floor  of  the  Liggett  Build¬ 
ing,  41  East  42nd  Street,  New  York. 
The  show  room  of  the  Central  Radia¬ 
tor  Company  and  Molby  Boiler  Com¬ 
pany,  at  101  Park  Avenue,  has  been  dis¬ 
continued.  The  new  offices  are  in  the 
heart  of  the  uptown  business  district, 
with  a  subway  station  in  the  building 
and  a  direct  indoor  corridor  connection 
with  the  Grand  Central  Terminal. 

Patterson-Kelley  Co.,  water  heating 
engineers  and  manufacturers  of  heaters, 
is  now  located  in  its  new  and  larger 
suite  of  offices  in  the  Architects  Build- 


'ing,  101  Park  Avenue," New  York,  at  the 
corner  of  40th  Street.  The  company  has 
been  in  its  downto^  location,  at  26 
Cortlandt  Street,  fort  nearly  a  quarter 
of  a  century  and  its  change  of  location 
is  evidence  of  the  trend  of  business 
towards  the  large  terminals,  as  well  as 
of  its  own  growth  which  has  made  it 
necessary  for  the  company  to  .seek 
larger  quarters.  :  *  ’ 

Pierce,  Butler  &  Pierce  Mfgl  Corp., 
New  York,  has,  appointed  Arthur  A. 
Kiewitz  as  advisory  heating  engineer 
in  the  Company’s  executive  offices, 
which  are  now  located  at  41  East  42nd 
Street,  New  York.  Mr.  Kiewitz  was 
formerly  with  the  New  York  branch  of 
the  American  Radiator  Company. 

Stark  Sheet  Metal  Works  Co.,  Can¬ 
ton,  manufacturer  of  Mack  ejector-ven¬ 
tilators,  Air-o-matic  ventilators  and 
Perfecto  damper  regulators  and  indica¬ 
tors,  announces  that  its  products  are 
now  handled  in  Minneapolis,  Minn.,  by 
the  Morgan-Gerrish  Company,  of  that 
city.  The  New  York  district  will  be 
covered  in  the  future  by  James  H. 
Davis,  who  will  act  as  special  repre¬ 
sentative  for  New  York  City  and  adja¬ 
cent  territory.  The  New  York  office 
is  located  at  1476  Broadway. 


New  Firms  and  Business  Changes. 

Noland  Co.,  Inc.,  Winston-Salem,  N. 
C.,  has  succeeded  the  Roanoke  Plumb¬ 
ing  &  Mill  Supply  Co.,  with  offices  at 


LOWERING 

THE 

PRICE 

OF  STEAM  FITTING 
BY  USING 

CHITT  ADJUSTABLE 
RADIATOR  HANGERS 


THEY  SAVE  YOU  TIME 
MONEY  AND  LABOR 

WRITE  FOR  CIRCULAR 
AND  PRICES 

HEATING  SPECIALTY  CO. 

1232  HALL  AVE.,  LAKEWOOD 

CLEVELAND,  OHIO 


PATENTED 


PATENTED 


DEPENDABILITY! 

SYNONYMOUS 

WITH 

STANDARD 

^‘Metallic** 

THERMOMETERS 

DURABLE 

DEPENDABLE 

EASY  TO  READ 
PRACTICALLY  INDESTRUCTIBLE 
SENSITIVE  TO  CHANGING  TEMPERATURES 

WARRANTED  ACCURATE 

Standard  “Metallic”  Thermometers  are  built  for  long 
and  reliable  service — backed  by  our  experience  of  nearly 
forty  years  as  Thermometer  Manufacturers — made  in 
INDICATING  or  RECORDING  type,  with  ANGLE 
or  STRAIGHT  STEM.  Write  us  about  your  require¬ 
ments  or  send  for  descriptive  booklet.  We  have  a 
variety  of  sizes  and  models  from  which  you  can  select 
your  STANDARD  “Metallic”  THERMOMETERS. 

STANDARD  THERMOMETER  CO. 

Clifton  St.,  Boston  19,  Mass. 

Nearly  Forty  Year*  am  Thermontmtmr  Manutacturmra 
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No  Fan  Can  Boast  of 

Finer  Engineering — 

Everything  known  to  make  a  better  Fan 
has  been  embodied  in  the  TYPHOON 


Perfect  Balance  . 

Correct  Blade-pitch 
Reinforced  Blades 
Ample  Center  disc 
Self- aligning  Ball-bearings 
Rugged  Construction 
Minimum  Vibration 


—AND— 

The  blade  and  angled  cast- 
iron  Ring  that  reduce 
windage  to  the  minimum. 
Absolutely  no  “binding”  be¬ 
tween  tip  of  blade  and  fan¬ 
ring  from  r  e  b  o  u  n  d — an 
exclusive  TYPHOON  feature. 

Figure  it  out  for  yourself — it 
is  easy  to  see  why  TYPHOONS 
are  always  given  preference 
where  low-pressure  work  is 
to  be  done  with  greatest 
economy. 

TYPHOON  FAN  COMPANY 

ERNST  GLANTZBERG,  Pr.sid.nt 

34S  WEST  }»th  STREET,  NEW  YORK,  N.  Y. 

N«w  OrlMBs  Chicago  Philadolphia 

Loa  Angeles  Dallas  Buffalo 
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220  South  Liberty  Street.  The  com¬ 
pany  will  continue  to  handle  steam  and 
plumbing  supplies,  with  increased  fa¬ 
cilities.  E.  T.  Nance  is  local  manager. 

Galva  Heater  Co.,  Calva,  III.,  has 
been  sold  by  E.  L.  Yocum  to  C.  H. 
Lyford,  J.  H.  Boyd,  Randolph  Boyd 
and  Miss  Anna  J.  Anderson.  J.  H. 
Boyd  has  been  elected  president  of  the 
oompany.  The  new  organization  will 
continue  to  manufacture  Galva  heat¬ 
ing  boilers. 


New  Incorporations. 

Reliance  Heating  Co.,  3809  North 
Kimball  Avenue,  Chicago,  Ill.,  capital 
$1,000  to  install  and  deal  in  heating  ap¬ 
paratus.  Incorporators:  John  Lund- 
quist,  C.  J.  Kohlman,  and  George  W. 
Lundquist.  Correspondent,  Summer  & 
Summers,  79  West  Monroe  St. 

Muscatine  Heating  and  Sheet  Metal 
Works,  Muscatine,  la..  Capital  $10,000. 
President,  Frank  J.  Eisenmann;  secre¬ 
tary  and  treasurer,  Otto  F.  J.  Kindler. 

Lotz  Asbestos  Co.,  Hartford  Conn., 
capital  $100,000,  to  take  over  the  asbes 
tos  pipe  covering  business  of  Collins- 
Lotz  Co.,  of  Hartford.  Incorporators: 
John  Lotz,  Jr.,  Hartford;  C.  A.  Jordan, 
Jr.,  Boston  and  Edward  W.  Broder, 
Boston.  The  company  will  maintain 
offices  in  Hartford  and  Boston. 

International  Blower  Co.,  Inc.,  Hart¬ 
ford,  Conn.,  capital  $50,000,  to  manu¬ 
facture  fan  and  blower  systems.  In¬ 


corporators:  S.  Edward  Kinney,  M.  E. 
Kinney  and  C.  H.  Kinney,  all  of  Avon, 
Conn. 


Contracts  Awarded. 

Victor  Piping  Co.,  Chicago,  Hi., 
heating  and  Ventilating  Danville  ar¬ 
mory  in  Danville,  Ill.,  for  $21,018;  the 
plumbing  contract  went  to  Carson-Pay- 
son  Co.,  Chicago,  at  its  bid  of  $8,669. 


The  Indictment  of  the  Open  Window. 

The  open  window  means  dangerous 
drafts  to  pupils  located  in  its  vicinity. 
It  means  the  ingress  of  large  amounts 
of  dirt  and  dust  and  noise  from  the 
street.  It  means  an  air  supply  that  it  is 
impossible  to  control,  and  the  inevitable 
result  of  window  ventilation  in  school¬ 
rooms  is  no  ventilation  at  all,  with  dis¬ 
astrous  results  on  the  health  and  welfare 
of  the  pupils. 

A  serious  responsibility  rests  upon  of¬ 
ficials  having  the  subject  of  school  venti¬ 
lation  under  their  control,  and  they 
should  be  brought  to  a  full  realization  of 
its  importance.  No  window-ventilated 
school  building  should  be  allowed,  no 
gravity  or  mechanical,  direct  or  indirect, 
system,  because  experience  and  tests 
have  demonstrated  conclusively  that 
satisfactory  results  cannot  be  obtained 
in  this  way.  Every  school  should  be 
equipped  with  a  plenum  system  of  ven¬ 
tilation,  including  air  washer  and  both 


temperature  and  humidity  control.  — 
David  M.  Haines  before  the  National 
Association  of  Sheet  Metal  Contractors, 
in  Pittsburgh. 


New  York  State  Law  Releases  $100,- 

000,000  for  Building  Construction. 

Through  the  passage  of  the  Lockwood 
Committee  housing  bills  by  the  New 
York  State  legislature,  building  activities 
in  that  State  have  received  an  important 
impetus.  The  passage  of  one  bill  for  in¬ 
stance,  has  made  it  possible  for  the  Me¬ 
tropolitan  Life  Insurance  Company  of 
New  York,  to  loan  sums  up  to  $100,000,- 
000  for  building  purposes.  The  company 
has  already  announced  plans  to  do  this, 
if  the  necessary  legislation  were  enacted. 

The  law,  which  is  listed  as  S.  I.  369, 
provides  that  until  March  1,  1924,  and 
for  as  long  after  that  as  the  housing 
conditions  mentioned  in  the  emergency 
rent  laws  of  1920  and  1921  exist,  a  life 
insurance  company  may  buy  land, 
in  a  city  of  the  first  class  (i.  e., 
with  a  population  of  175,000  or  over), 
and  may  build  apartments,  tenements  or 
other  dwelling  houses,  not  including  ho¬ 
tels.  The  company  may  invest,  in  the 
land  plus  the  improvements,  not  over 
10%  of  the  assets  shown  in  its  1921  re¬ 
port.  The  cost  of  the  land  bought  un¬ 
der  this  provision  cannot  be  counted  as 
an  asset,  unless  it  is  improved  with  the 
kind  of  buildings  here  provided  for;  and 
the  cost  of  the  land  and  of  the  improve¬ 
ments  cannot  be  counted  for  as  an  as- 


A  GUARANTEE 


Not  only  do  the  Jenkins  “Diamond” 
and  signature  identify  genuine 
Jenkins  Valves,  but  they  symbolize 
a  valve  service  and  form  Jenkins 
Bros,  guarantee — an  assurance  of 
dependability  and  satisfaction,  be 
the  working  condition  severe  or 
average.  Valves  of  brass,  iron,  and 
steel  for  all  requirements. 

At  supply  houses  everywhere 


New  York 
Montreal 


JENKINS  BROS. 

Boston  ,  Philadelphia 


Chicago 

London 


First  In  Appearance 
Quality  and  Service 

The  new  “Genuine  Detroit”  Packless 
Radiator  Valves,  Bellows  Type,  are  the 
result  of  years  of  experience  in  the  design 
and  manufacture  of  Radiator  v’^alves. 


They  are  a  high  grade 
product  of  handsome 
design  and  are  built 
for  long  life  and  free¬ 
dom  from  trouble. 

Where  other  valves 
leak  and  result  in 
damage  to  surround¬ 
ings — they  do  not  do 


Manufactured  in  all  neceteary  styles  and  sizes  for 
steam,  hot^water,  vapor  and  vacuum  heating  zyz- 
terns.  Let  us  send  you  booklet  giving  full  in  forma- 
tion . 

Detroit  Lubricator  foMPANY. 

DETROIT.  U.S.A. 


■AZINE 


Another  New 
York  Installation 


The  Town  Hall  for  the  League  of  Political  Education 
is  another  of  New  York’s  recent  structures  in  which 
the  ventilating  equipment  is  Westinghouse  Motor- 
Driven. 

Together  with  the  Bankers’  Trust  Building,  the 
Seaboard  National  Bank  and  the  Mt.  Siani  Hospital, 
it  represents  a  list  of  New  York’s  latest  and  finest 
buildings.  All  are  Westinghouse  Equipp)ed. 

Westinghouse  has  a  complete  line  of  ventilating 
motors  of  all  sizes,  styles  and  types  that  are  applicable 
to  all  industrial,  private  or  public  ventilating  systems. 

Westinghouse  Electric  &  Mfg.Co. 

East  Pittsburg  Pa. 


The  Townhall  of  the 
League  for  Political 
Education,  New  York 
City. 
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set,  unless  the  average  net  rental  of  the 
buildings  is  not  over  $9  a  month  per 
room  (Chap.  658). 

Plain  Words  for  the '  Construction  In\i 
dustry. 

Some  pretty  plain  words  on  outstand¬ 
ing  problems  of  the  construction  industry 
were  spoken  by  Secretary  of  Commerce 
Herbert  Hoover  in  an  address  delivered 
before  the  Construction  Conference  of 
the  National  Federation  of  Construction 
Industries  in  Chicago,  April  4.  The  de¬ 
partment  has  been  giving  intensive  study, 
during  the  past  ten  months,  to  the  situa¬ 
tion  in  the  construction  industry,  as  well 
as  to  the  national  needs  in  building  and 
construction,  the  manufacture  and  dis¬ 
tribution  of  materials  to  consruction,  to 
its  finance  and  to  its  condition  of  labor. 
The  department  has  also  been  studjdng 
the  forms  of  trades  organizations  and 
their  practices. 

“The  practices  of  some  small  minor¬ 
ity,”  declared  Mr.  Hoover,  “are  unendur¬ 
able.  They  smear  with  shame  the  high 
standards  of  American  business  and  la¬ 
bor,  they  drag  in  disrepute  that  vast  ma¬ 
jority  of  good  men  in  these  vital  indus¬ 
tries.  This  situation  simply  must  be 
cleaned  up.  The  Government  can  catch 
occasional  crooks,  but  the  cleaning  can 
be  done  infinitely  better  by  the  decent 
men  in  the  industry  if  they  will  organize 
to  do  it.  It  must  be  done  if  we  would 
protect  our  business  and  commerce  from 
the  steady  invasion  of  regulatory  hands 


of  the  (government.  I  wish  to  emphasize 
a^m~'  that'^e  vast  majority  of  men  in 
these  industries  do  not  engage  in  these 
practices  but  some  out  of  self-defense 
are  forced  into  them  by  others. 

^5^;“ Second:  A  great  field  o4,  service  to 
the  industry  itself  and  to  tro*  Country 
as  a  whole  lies  in  the  elimination  of 
those  great  indirect  wastes  which  are  be¬ 
yond  the  control  of  any  one  individual 
man  or  concern  and  can  therefore  only 
be  accomplished  by  associated  action. 
And  if  we  would  secure  the  housing  and 
construction  now  so  badly  lagging  be¬ 
hind  our  needs,  we  must  cheapen  its 
costs.  It  can  be  cheapened  at  a  gain  in 
stability  to  the  industry  and  still  hold 
high  standards  of  living  amongst  the 
vast  army  of  workers  in  the  industry. 
Efficiency  in  industry  is  more  important 
to  the  nation  than  the  margins  of  prof¬ 
it  or  the  rates  of  wages  over  which  we 
do  most  of  our  quarreling. 

"Third:  To  accomplish  these  ends,  we 
need  cleaner  organization  of  the  trades, 
not  the  destruction  of  trades  organiza¬ 
tion.  The  initiative  of  the  single  indi¬ 
vidual  is  the  most  precious  part  of  our 
whole  economic  fabric.  But  there  are 
limits  beyond  which  if  we  would  make 
the  full  field  of  national  efficiency,  we 
must  have  cooperation  between  individ¬ 
uals.  This  is  not  a  limitation  of  individ¬ 
ual  initiative;  it  is  an  extension  of  it. 
The  restraint  of  crooks  does  not  neces¬ 
sitate  the  restraint  of  constructive  action 
for  better  business  practices. 

“In  the  matter  of  business  and  labor 


practices  of  the  minority,  I  need  not  re¬ 
cite  the  repeated  exposures  in  all  direc¬ 
tions  that  have  sickened  the  public  dur¬ 
ing  the  past  twelve  months.  There  are 
other  things  that  have  not  yet  been  ex¬ 
posed.  I  have  no  taste  for  demagogic 
statements.  I  do  have  an  aspiration  for 
constructive  remedies. 

We  need  a  cleaning  up  in  the  statisti¬ 
cal  work  of  the  trade  associations.  Some 
kinds  of  this  work  stand  condemned  in 
the  courts  as  a  restraint  of  trade  and 
against  public  interest,  yet  other  kinds  of 
statistics  are  in  the  interest  of  the  public 
as  well  as  in  that  of  the  trades  them¬ 
selves  and  have  not  been  condemned.” 


WANTED 


Position  Wanted. — Sales  engineer, 
three  years’  experience,  drafting,  esti¬ 
mating  selling  of  heating  and  ventila¬ 
ting  installations.  Prefer  to  connect 
with  sales  agency  or  contractor.  Ad¬ 
dress  Box  16,  care  of  Heating  and  Ven¬ 
tilating  Magazine. 


Wanted. — District  sales  representa¬ 
tives  to  handle  line  of  blast  heating  and 
ventilating  and  air  conditioning  appara¬ 
tus  as  a  side  line,  or  otherwise  on  lib¬ 
eral  commission.  State  experience  and 
qualifications.  Address  Box  12,  care  of 
Heating  and  Ventilating  MagazinefX^. 


WREEBOOK 

It  contains  valuable  information  on  air 
washing  and  conditioning,  including  tem¬ 
perature  and  humidity  tables  and  examples 
of  efficient  air  conditioning  installations. 


Multivane  Faias — 


Here’s  A  Real  Bargain — 
If  You  Act  Quickly 


Account  change  in  size  of  our  product, 
we  have  a  limited  supply  of  Multivane 
Fans — new  stock,  never  been  used — 
in  perfect  condition — (not  war  stock). 
Corresponding  to  manufacturers’  Nos. 
4, 5, 6  and  7,  capacities  of  4000  to  16000 
C.  F.  M.  against  i”  S.  P.,  top  vertical 
discharge  overhung  wheel,  single  inlet 
pulley  driven.  Shipping  point  Chicago, 
Ill.  Especially  attractive  prices  for 
immediate  disposal.  Special  proposi¬ 
tion  for  entire  lot. 

Carroll  Dean  Murphy,  Inc. 

1601  Harris  Trust  Bldg. 

Chicago,  111. 
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MASSACHUSETTS 

Squirrel  Cage  Fans 


We  are  specialists  in  the  design  and  manufacture 
of  fans  and  blowers  for  all  purposes. 

Let  our  Engineering  Department  co-operate  with 
you  in  the  solution  of  problems  concerning  ven¬ 
tilation,  heating,  drying,  cooling,  conveying,  me¬ 
chanical  draft,  and  air  conditioning. 

Massachusetts  Blower  Company 

WATERTOWN,  MASS. 

OfRc«a  in  Principal  Citiat 


\  '\  ~  • 

1  '  •  *  /* 

THE  NEW 

Wolverine  Hotel 

DETROIT,  MICHIGAN 
The 

A.S.ofH.&V.E. 

Convention 

Headquarter  t 


The  Dunham  Heating  Service  is  just  as 
efficient  in  a  modest  bunglow  as  it  is  in  the 
new  Wolverine  Hotel,  Detroit,  Mich¬ 
igan  (illustrated  above.)  There  is  a  Dun¬ 
ham  System  for  every  heating  need. 

Let  us  know  your  heating  problems.  Bull¬ 
etins  describing  the  most  suitable  Dunham 
Systems  will  be  sent  you  by  return  mail. 

C.  A.  DUNHAM  CO. 

230  East  Ohio  Street,  Chicago 
52  Branch  and  Local  Sales  Offices 
in  the  United  States  and  Canada. 


REG. TRADE  MARK 


HEATING  SERVICE 


For  many  jobs — 

especially  theatres,  fac¬ 
tories  and  laundries — 
the  low  pressure  Mon¬ 
soon  Multiblade  Disc 
Fan  is  the  ideal  type. 

Low  in  cost  and  power 
consumption,  high  in  air 
volume.  Equipped  with 
SKF  self-aligning  ball 
bearings. 


Monsoon  Cooling  System,  Inc. 

71  No.  6  Street,  BrocJdyn,  N.  Y. 


m 


MULTIVANE 


TRnos  Miwr 


Heating  and 
Ventilating 
Apparatus 
Fans  and 


Blowers 


Garden  City  Fan  Go. 

M«nnfactar«rt  vinem  1879 
McCormick  Bldg. 
CHICAGO 


EaM«ra  Oac* 
Ckichran  &  Wrightson 
47  W.  84th  Str—t 
N«w  York 
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Sprague  Blower  Motors 


Sprague  Blower  Outfits  Still  Operating  at  Macy’s  Dept.  Store, 
N.  Y.  City,  where  they  were  Installed  when  Building 
was  Erected  some  Twenty  Years  Ago. 


WERE  GOOD 
20  YEARS  AGO 

Are  Still 
BETTER  Today. 

Always  Use  Sprague  in 
Your  Ventilating  System. 


Write  for  further 
Inform  aticn 


mRA6UE  ELEaRIC  WOR^ 

Of  General  Electric  GNnpany 
PIONEERS  OF  THE  INDUSTRY 


REAL  HOT 

WATER  SERVICE 

RUSSELL 

Storage  Heater 


Ptafladclphia 

Boston 

Hartford 

SyracM— 

PUlrtifgh 


Writ*  for  Bulletin  No.  241 

THE  GRISCOM-RUSSELL  CO. 

21^  West  Street  Building 
NEW  YORK 

CWrcbuxI  MUwsuka*  Charlotta 

ToUde  St.  Louis  San  Francisco 

Detroit  HauOrlaans.  Soattls 

Cbicaso  Houston  Los  Anjsiss 

Siinnoapolis  Fort  Wortk  '  Kansas  City 

Psnrsr  Salt  Laka  City. 


HARTMANN 

RADIATOR 

BRACKETS 

WHY  ? 

LABOR  SAVED 
NO  WALL  STRIPS 
NO  BREAKAGE 
NO  DIRT  I 

INEXPENSIVE  I 

Scad  for  descriptire  drcolar 

CHARLES  HARTMANN  CO. 

Sheet  MeUl  Constructors 
98S  Dean  St.,  BreokljBt  N.T. 


PORBECK 

INDUSTRIAL 
AIR  HEATER 

Adapted  for  beatinc  and  yenti- 
lating  largo  buildings.  Mo  need 
of  distributing  pipes.  Takes  full 
advantage  of  tbc  laws  of  nature 
in  tbe  produetkm  of  wanned  air 
anA  utilizes  these  laws  in  provid* 
ing  an  even  distribution  of 
wamtb  and  cotnfo^  tbrougbout 
tbe  largest  of  buildings.  j 

Safes  repr*»*ntmti999  wan  fed 

PORBECK  MFC.  CO.  ! 

ISM  N.  Msrfcal  Su  St.  Lsois,  Ms. 
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Save  Steam 


for  your  clients  by  specifying 

ALBERGER  (Buffalo)HEATERS 

The  hot  water-supply  can  be  heated  to  the  desired 
temperature  with  less  steam  with  ALBERGER  HEAT¬ 
ERS,  because  both  the  water  and  the  steam  can  circulate 
better,  due  to  the  extension  of  the  heating  element 
through  the  shell  and  the  continpous  drainage  of  the 
heater  tubes.  Designed  for  specified  conditions.  Write 
us  for  catalog  now.  > 

Alberger  Heater]^  Company,  Buffalo,  N.  Y. 


ADSCO  HEATING 


For  Every  Type  of  Building 
Use  Adsco  Heating 

In  residences,  office  buildings,  factories, 
cbrirches,  theatre  ,  railway  stations — steam  is 
positively  controlled  at  each  radiator  by  an 
Adsco  Graduated  Radiator  Valve.  An  Adsco 
Damper  Regulator  keeps  pressure  constant. 

20%  to  30%  fuel  saving.  No  air  valves,  no  - 
radiator  traps,  no  return  traps,  no  vacuum  pumps 
are  needed. 

Ask  for  Bulletin  No.  158-H  which  describes 
Adsco  Heating  for  individual  buildings.  Bulletin 
No.  20-H  describes  Adsco  Community  Heating 
of  a  group  of  buildings  from  Central  Station 
Steam  Plant.  Architet  ts,  engineers  and  heating 
dealers  should  also  ask  for  Bulletin  No.  1.59-H. 

American  District  Steam  Tombiny 

miwiajayiif  > 

Nwn  1biiMW4Mna.N.Y. 

First  Natl.  Bank  Bldg.  1544  Woolworth  Bldg. 

Chicago  New  York  lUdaj 

Hoge  Bldg.  1404  Arrott  Bldg. 

Seattle  Pittsburgh,  Pa. 


.4d8oo  Graduated 
Radiato  Vahre  gives 
positive  eontrol 
of  steam 


THE  DOUGLASS  HUMIDIFIER 


STANDARD  TYPE 
Made  in  three  siiet  fcr  direct 
connection  to  steam  piping 


Is  attached  directly  to  the  steam 
heating  system 

Discharges  dry  steam  noiselessly 

Gives  satisfactory  results  in  any  type  of 
building  equipped  with  steam 

Inexpensive  to  install 

Will  not  get  out  of  order 

No  attention  required 

No  maintenance  expense 

Made  im  various  sizes  and  types  to  suit 
all  conditions  and  requirements 

Illustrated  catalogue  sent  on  request 

THOMAS  J.  DOUGLASS  &  CO. 

352  Whiting  Street 
Chicago,  Ill. 


RADIATOR  TYPE 
Is  attached  to  steam  radiator 
in  place  of  the  air  TaWe. 
Made  in  one  site  only. 
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HOT  WATER 


1 


2"  for  Hot  Water 


7"  for  Low  Pressure 
and  Vapor 

Made  in  2",  4'',  7"  and  10^  sizes 


LOW  PRESSURE 


Metaphram  Damper  Regulators 

For  Low  Pressure  and  Hot  Water  Boilers 

also 

Metaphram  Regulators 

For  Hot  water  Tanks,  Ovens,  Pots,  Driers,  Refriger¬ 
ation  and  other  industrial  processes. 


Send  for  Circulars 


iriririi'iriiWiririririf 

M  ETA  PH  RAM 


VAPOR 


NATIONAL  REGULATOR  CO. 

FACTORY  AND  GENERAL  OFFICES 
208-212  South  Jefferson  Street 
CHICAGO 


A-JACKS 

for 

HIGH  PRESSURE 


Vapor 
Heating 

I  assurance  doubly  sure 
when  tied  to  the  boiler 
with  a 

Wiley  Safety  Vent 
Vapor  Regulator 

Write  for  your  copy  of  booklet 
describing  the  Wiley  line  of 
vapor  heating  specialties. 

A  peerless  quality  product  manu~ 
factured  and  sold  exclusively  by 

The  Simplex  Heating  Specialty  Co.,  Inc. 
Lynchburg,  Va. 


By  Repute  “Always”  Reliable 

Mason  Reducing  Valves  have  an  extraordinary  reputation 
for  three  thi^s — long  life,  continuous  service  and  reliabil¬ 
ity,  which  is,  alter  all,  only  a  natural  tribute  earned 
through  merit 

*  MASON 
REDUCING 
VALVES 


are  made  in  many  types  and 
sizes,  and  every  type  and 
every  size  can  be* 
depended  upon  'to 
reduce  and  main- 
tain  pressure  at  the 
proper  delivery 
point,  regardless  of 
the  fluctuation  in 
the  initial  pressure. 

To  make  yoiu*  assmance 
doubly  sure.  Mason  service 
li  never  separated  from 
Mason  products. 

It  pressure  regulation 
problems  trouble  you, 
make  use  of  our  service. 


MASON  REGULATOR  COMPANY 

Boston,  Mats.  San  Francisco,  Gal.  Montreal,  Canada 
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Quick  Opening 

Note  General  Lines  Carefully 


The  ONLY  Packless  and  Mod¬ 
ulated  Valves  in  which  the  Pack¬ 
less  Feature,  although  a  positive 
seal  Mrithin  itself  and  practically 
indestructible,  is,  through  a  pack¬ 
ing  cushion  and  a  very  heavy 
special  spring,  automatically  re¬ 
enforced,  providing  two  or  double, 
independent,  positive,  bonnet 
seals  at  all  times. 


These  valves 
will  withstand 
high  pressures 
and,  therefore, 
are  of  superior 
value  for  vacu¬ 
um  and  low 
pressure  serv¬ 
ice 


We  apeciali»e  on  high  grade  RaJiatar  I'lMcee  and 
furnUhJhe  largeat  line  of  any  company  in  the  buaineee 

Printed  matter  and  priree  on  apidication 

MARSH  VALVE  CO., 


CAPITOL  PACKLESS 
QUICK  OPENING  VALVES 


Have  opposing  seats. 

Can  be  used  on  either  pressure  or  vacuum  sys¬ 
tems. 

Perfect  in  every  detail. 

CAPITOL  PRODUCTS  ALWAYS  SATISFY. 
Write  for  catalog  and  prices. 

CAPITOL  BRASS  WORKS 

Detroit,  Mich. 


Read  these  Features  of 


Bronze  Valves 


STUFFING  BOX 

Brof*M0 


eoor 


AicmNS 


1.  Wheel  is  held  on  by  a  nut,  a  much  better  construction  than 
merely  peening  over  the  end  of  the  stem.  The  Kennedy  method 
permits  the  wheel  to  be  lined  up  properly,  eliminates  the  danger 
of  losing  the  wheel  during  transit,  and  makes  removal  of  the 
wheel  possible  and  easy  in  service.  Repacking  a  valve  is  much 
easier  with  the  wheel  removed. 


2.  Stem  of  special  bronze  of  very  high  tensile  and  torsional 
strength. 

3.  Gland  in  stuffing  box — an  optional  feature  at  slight  addi¬ 
tional  cost,  which  keeps  the  packing  nut  from  turning  with  the 
stem,  avoids  frequent  repacking  and  makes  the  packing  do 
good  work  until  it  is  almost  entirely  used  up. 

4.  Bonnet  has  a  hexagonal  shaped  nut,  which  costs  us  more, 
but  is  much  more  satisfactory  than  a  square  wrench  hold. 

5.  Body  is  semi-spherical  or  well-rounded  which  in  compari¬ 
son  with  a  sha^  cornered  body,  is  the  strongest  obtainable 
with  a  given  weight  of  metal. 

6.  Reinforcing  ribs  stiffen  the  body  to  withstand  piping  and 
service  strains. 


7.  Pipe  threads  are  of  generous  length.  Short  pipe  threads 

mean  that  if  a  pipe  is  screwed  in  a  little  more  than  the  average, 
it  may  press  against  the  seat  and  the  resulting  distortion  will 
promote  leakage.  ' 

8.  Discs  are  made  solid  in  3-in.  and  smaller  sizes  and  double 
discs  of  three  different  styles  are  used  in  the  larger  sizes.  This 
gives  a  proper  choice  for  every  service  condition. 

9.  The  discs  of  the  double  disc  types  cannot  be  replaced 
wrongly.  Just  because  you  have  been  lucky  enough  to  escape 
trouble  from  valve  discs  replaced  wrongly,  don’t  get  the  idea 
that  it  can’t  happen  or  that  it  is  unimportant. 

10.  Accurate  ^ides  for  seat  prevent  contact  of  disc  with  seat 
until  the  valve  is  ready  to  close. 


A  satisfactory  and  permanent  solution  to  the  problem  of  good 
service  from  bronze  valves  depends  largely  upon  your  starting 
with  the  right  valves.  The  selection  of  Kennedys  assures  good 
service.  Write  for  the  Kennedy  Catalog  to  help  you  make  a 
selection  for  trial.  251 


Tnm  KBNNBDYlOkLVB 

MpOi.  Co.  BuontA*  NX 


Branch  Offices 
NEW  YORK:  95  John  St. 
SAN  FRANCISCO: 

23-25  Minna  St. 


and  Warehouses: 

BOSTON:  47  India  St. 
CHICAGO: 

228  N.  Jefferson  St. 


EXPORT  OFFICE:  95  John  St.,  New  York  City 


SALES  OFFICES: 

Seattte.  L.  C.  Smith  Bldf.  Salt  Lake  City.  503  Dooley  Bld«. 

El  Paso.  70 1  Two  Republics  Bldg. 
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YEOMANS 

ELECTRICALLY  OPERATED 

CONDENSATION  RETURN  PUMPS 

H9RrZONTAL  AND  VERTICAL 


Young  Centrifugal  Vacuum  and  Boiler  Feed  Outfits 


Consists  of  a  centrifu¬ 
gal  pump  with  motor 
direct  connected,  tank, 
exhauster  and  balanced 
by-pass  valve.  -The 
pump,  motor  and  tank 
are  mounted  on  a  sub¬ 
stantial  cast  iron  base 
andtheoutfit  complete¬ 
ly  assembled  as  shown 
in  the  cut,  so  that  as  re¬ 
ceived  on  the  job  it  is 
only  necessary  to  make 
pipe  connections  to  the 
system  and  boiler,  wir¬ 
ing  connections  to  the 
motor,  when  it  is  ready 
for  operation. 

It  is  the  simplest 
outfit  made.  There  are 
no  valves,  springs  or 


SPECIAL  TYPE  H  HIGH  PRESSURE  UNIT 

RUGGED  RELIABLE 

Constructed  to  insure  long  life. 

Superiority  proven  hy  years  of  experience. 

Send  for  BuUetln  G-510* 

YEOMANS  BROTHERS  GO.,  1421  Dayton  St.,  GhicaHo.  HI. 

Canadian  Repreeentatiree:  Darling  Bros.,  Ltd.,  Montreal 


Other  parts  that  require 
adjustment,  wear  out 
or  cause  repair  expense ; 
not  a  feature  more  com¬ 
plicated  or  liable  to 
cause  trouble  than  the 
motor. 


Write  for  descriptive 
pamphlet. 


GHIGAGO  OFFICE 

327  S.  LaSalle  St.  Phone  Harrison  5920 


Made  in  six  sizes 
to  handle  4,000,  8,000, 
16,000,  26,000,  40,000 
or  65,000  sq.  ft.  of  radi¬ 
ation  ;  for  continuous 
operation  or  automatic 
control,  to  meet  any 
condition  or  pressure. 

Complete  informa¬ 
tion  and  prices  upon 
application. 


DAHLQUIST  COPPER  BOILERS 


translated  in  terms  of 
service  mean — 
Durability,  Reliability 
hence — 

ECONOMY 


Let  us  figure  on  your  requirements 


DAHLQUIST  MFC.  CO. 

40  West  3rd  St.  BOSTON,  MASS. 
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Patent  applied  for 


Will  thoroughly  drain  return  lines  of  heating  systems, 
eliminate  air  'without  loss  of  vapor  and  return  water  to 
the  boiler  against  pressure. 

It  will  lift  liquids  to  a  higher  level  where  steam  or  air 
pressure  is  available. 

It  can  be  placed  as  low  as  3  inches  above  the  water 
line  of  the  boiler,  thus  making  it  possible  to  install  vapor 
systems  in  basements  with  low  ceilings. 

A  cure  for  tick  Vapor  Hooting  Joho 

STERLING  ENGINEERING  CO. 

419  Third  Street  MILWAUKEE  WISCONSIN 


Powell  ^  Valves 


UNION  DISC 
RADIATOR  VALVES 


Made  to  suit  every  Re¬ 
quirement,  with'  Unions 
and  wood  wheels,  in 
Globe,  Angle,  Comer  and 
offset  patterns. 


NOTE  THE  UNION 
BONNET  CONSTRUCTION 

Specify 

“POWELL” 

VALVES 


Ollaet  corner 
with  male  union 


Ask  your  dealer  for  Potoell  Valves  or  write  us 

The  WmT  Powell  Company 
Cincinnati,  Ohio 


Cut  Your  Power 
Bills  In  Half 


Use  DuMoin  Return 
Line  Vacuum  System 

THE  DUMOIN  is  the  one  NEW  dis¬ 
covery  in  return  line  pumps  in  t'wenty 
years. 

It  works  on  a  different  principle.  It 
pumps  no  hot  water.  Instead  it  draws 
the  hot  water  back  into  a  tank  by  main¬ 
taining  a  vacuum  in  the  tank.  Then  it 
automatically  reverses,  puts  the  tank 
under  pressure,  and  forces  the  water 
back  into  the  boiler. 

Forcing  the  water  into  the  boiler  on 
ordinary  jobs  takes  about  half  a  minute. 
Creating  the  vacuum  again  takes  an¬ 
other  half  minute.  Then  the  pump 
automatically  stops  and  for  an  average 
of  about  9  minutes  vacuum  is  main¬ 
tained  without  power.  Power  is  used 
only  when  actu^ly  needed. 

Actual  power  consumption  is  just 
about  half  that  of  the  leading  standard 
systems  now  in  use. 


WmMWStM 


Uhamm-^ 


Jhts^ 


Investigate — Write  todoy  for  Bulletin  7 
with  full  explanation  aixest  ratings  and 
prices. 


Thompson  Mfg.  Co. 

813  West  24th  St.  Des  Moines,  Iowa 
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Banner  Rock  Wool  Jacket 


FORMERLY  KNOWN  AS 

BANNER  ROCK  WOOL  QUILT 

The  same  unequalled  hot  surface  insulation  adaptable 
for  insulating  Tanks,  Tank  Cars,  Boilers,  Heaters, 
Stills,  Ovens,  Kilns,  etc.,  manufactured  under  the 
same  patents  by  the  same  concern. 


^^Information  is  still  available** 


SOLE  MANUFACTURERS 

BANNER  ROCK  PRODUCTS  COMPANY 

ALEXANDRIA  INDIANA 


Return  Line 
Vacuum  Pump 


A  return  line  eaeaum  pump  that  handles  air  and  water 
individually,  eliminates  the  waste  of  continually  running 
two  pumps  when  only  one  is  needed.  This  is  truly  efRciency 
and  economy . 


CHICAGO  PUMP  CO. 

2325  Wolfram  St.,  Chicago 


WESTERN  AUTOMATIC 
ELECTRIC  CONDENSATION 
PUMP  and  RECEIVERS 


RELIABLE 


SIMPLE 


A  single  stage  pump  suitable  for  high  or  low  pressxue 
ranging  from  10  lbs.  to  100  lbs. 

The  unit  is  very  compact,  mounted  on  cast  iron  base, 
only  two  pipe  coimections  necessary  when  installing.  The 
receiver  is  made  in  two  sizes,  of  heavy  cast  iron.  An 
enclosed  butt  contact  switch  is  used  on  all  pumps. 

Write  tor  Bulletin  ffo.  220 

WESTERN  ENGINEERING  CO. 

DAVENPORT,  IOWA 
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American-Marsh  Pumps 

for  Heating  Systems 


SIX 

IMPORTANT 

FEATURES 

of 

E’Z 

RADIATOR  HANGERS 


Smoke  Means  Waste ! 

A  smoke-belching  stack  means  needless,  senseless  waste.  Smoke 
shows  energy  unused, — money  thrown  away,; — dirt,  soot,  grime. 
Architects  and  engineers  who  include  in  their  specifications  the 
time-tested 

^^n-i^ire 

„  HAND  STOKER 
Hums  the  SmoJce 

Pave  the  way  for  maximum  efficiency,  maximum  economy  and 
an  absolute  minimum  of  waste  up  the  chimney. 

READ  THIS  RIGID  WARRANTY 

The  Twin-Fire  Hand  Stoker  is  installed  everywhere  with  the 
understanding:  that  it  will  double  the  furnace  temi>erature  with 
lets  fuel  over  the  ordinary  setting,  that  it  will  save  10  to  30  per 
cent  fuel,  prevent  smoke,  increase  boiler  power,  eliminate  dirty 
tubes  and  burn  any  grade  of  coal.  Twin- 

Fire  Hand  Stokers  can  be  installed  under  BURN  THE  I 
boilers  from  50  to  1000  H.  P,  cxaniirE-f 


WRITE  TODAY  FOR  FREE  BOOK 

Learn  all  about  the  superior  feature  of  con¬ 
struction  which  means  complete  combus¬ 
tion  of  volatile  gases.  Just  ask  for  “The 
Story  Behind  Twin- Fire  Hand  Stokers.” 
Convenient  size  for  your  data  files.  Cramful 
of  facts  and  figures.  Just  address 

TWIN-FIRE  FURNACE  CO. 

1253  1st  National  Bank  Bldg.,  Chicago 

"SHCcssafnl  Furnace  Buldcrs  Since  1898” 


BURN  THE 
SMOKE! 
Book  Tells  How 


STYLE  R 
Without  Baseboard 
Adjustment 
Resisonable  Price 

Made  for 
all  styles  of. 
radiation 

Manufactured  by 

HEALY-RUFFCO, 
Minneapolb,  Minn. 


The  Recognized  Standard 


For  use  in  returning  the  condensation  to  the  boiler  on 
heating  systems  where  the  steam  pressure  is  too  low  to 
operate  a  steam  pump.  Water  is  returned  to  the  boiler  in  its 
hottest  state.  Equipped  with  an  automatic  float  valve  which 
Is  positive  and  reliable. 


American-Marsh  Vacuum  Pumps  have  been 
recommended  and  specified  by  a  majority  of  the 
leading  heating  engineers  and  Contractors  for  over 
twenty  years. 

Made  with  only  best  of  material  and  workman¬ 
ship.  Highest  efficimcy  guaranteed. 

Elquipped  with  an  improved  steam  valve  which 
is  especially  adapted  for  vacuum  service.  American- 
Marsh  Pumps  are  positive  in  action,  possess  a 
perfect  governing  element  and  will  not  hang  up 
under  all  the  varying  conditions. 


Ask  for  Bulletins  Nos.  24  and  27 

AMERICAN  STEAM  PUMP  CO. 

Battle  Creek,  Mich. 

Our  slogan:  Simplex  not  Duplex.  **To  be  simple  is  to  be  great’ 


STYLE  H 

1.  One  Bolt 

2.  Invisible  Washer 

3.  Horizontal  Adjustment 

4.  Vertical  Adjustment 

5.  Adjustable  for  Baseboard 

6  Made  for  Wall,  and  Column  Radiation 
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Full  Complement  of  Building  Pumping  Units 


Automatic,  Centrifugal, 
Vacuum  and  Boiler  Feed 
Pumps 


Fig.  2234 

Capacities,  2500  to  65000  square  feet 
direct  radiation  per  standard  single 
units. 


Self  Contained 
High  ClaM — Dependable 


Cellar  Drainws, 
Bilge  and  Sump  Pumps, 
Sewage  Ejectors 


Duplex  Single 

Capacities,  7  to  3000  gallons 
per  minute. 


Duplex  Units,  Double 
Capacity 


Made  in  several  tsrpes  and 
socially  designed  to  meet 


conditions. 


PERFORMANCE 


Automatic  Condensation 
Pumps  and  Receivers 


Fig.  2176 


Capacities,  1000  to  125000 
square  feet 


Made  in  following  types:  Hori¬ 
zontal,  Vertical,  and  Under¬ 
ground.  Also  Piston  types  for 
extreme  pressures. 


Centrifugal  Pumps 
for  all  purposes 


Made  either  Single  or 
Multi-stage 


Boiler  Feed  house  device.  Hot 
water  heating  smd  Ice  water  circu¬ 
lating  pumps. 

All  capacities  and  pressure  from 
to  5000  gallons  per  unit. 


GUARANTEES 


ECONOMY  PUIVI PI N6  MACHINERY  CO. 

121-124  N.  Curtis  St 


Chicago,  Illinois. 


Sariace  Barenielric  and  Jet  Cendani- 
ing  Egaigoients  far  Pswsr  Plants. 

Main,  AasMiary,  Dislillin(  Cendanssrs 
a  Evaserators  far  Marine  Serrica. 

Distilling  Cendensers  far  Refrigsratien 
and  Cbemical  Plants. 


Crossbasd  Guided’’  Eiyansien  Jeints 
Rsss  Bailer  Feed  Water  Heaters. 

Ress  Oil  and  Sugar  Joke  Heaters. 
Gravity  &  Farced  Circulation  Heaters. 
Ress  Oil,  Air  and  Water  Ceelers. 


ROSS  HEATER  &  MEG.  CO.,  Buffalo,  N.  Y. 


THE  BRAND  THAT 
LEADING  ENGINEERS  DEMAND 


$34.20 

COMPLETE 

Price  is  net. 

Sold  with  an  absolute 
guarantee. 

We  also  make  a  reg¬ 
ulator  for  higher  pres¬ 
sures.  Also,  Reduc¬ 
ing  Valves;  Pump 
Governors;  etc. 

Aak  for 

Junior  Catalog  No.  21 


VICTOR 

Damper 

Regulator 

For  Boiler  pres¬ 
sures  up  to  25 
pounds. 


ATLAS  VALVE  O^iPANV 

rilBGUlATIWC  VALVES  FOB  CVPtV  SPtVICB-l  J| 


281  South  Street  Newark,  N.  J. 


Davis — 

WaUr  Control  Valve 
Back  Preeeure  Valve 
Balanced  Valve 
Stop  and  Cheek  Valve 
Plow  Begnlator 
Fluid  Level  Controller 
Float  Valve 
Steam  Trap 
Many  otkere 


The  Best  Heating  System  Regulator 


Tj  AVIS  Regulators  are  reliable — once 
set,  they  will  maintain  any  desired 
pressure,  regardless  of  fluctuations  in 
the  steam  supply.  Their  action  is  as 
certain  as  gravity  because  they  are 
gravity-controlled  by  weighted  lever 


There  are  a  number  of  types — all  are 
widely  used  in  heating  systenrs.^  One 
that  finds  extensive  application  is  the 


famous  Davis  P  &  W  Regulator,  shown 
at  the  left,  for  use  on  any  low  pressure 
or  vacuum  system  ’of  steam  heating 
where  the  delivery  pressure  to  be 
maintained  does  not  exceed  five  pounds. 

Write  the  G.  M.  Davis  Regulator  Co.. 
436  Milwaukee  Avenue,  Chicago,  for 
details  of  the  money-back  guarantee. 
Ask  for  descriptions  of  the  specialties 
listed  at  the  left. 
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PYRO-BESTOS 


Underground  Pipe  Insulation 

For  piping  from  central  heating  plant*  or  power  station*  to 
deta^ed  building*  of  Universities,  Asylums.  Hospital*.  Fac¬ 
tories.  etc.  Also  an  underground  Pipe  Conduit  for  heating 
private  Auto  Garages  direct  from  House  heating  system*. 

Cannot  rot  or  decay  no/  will  it  retain  moisture  to  rust  and 
destroy  the  piping  during  non-heating  season. 

Saves  most  coal,  sends  dry  steam  to  a  greater  distance  and 
by  reason  of  its  advanced  common  sense  method  of  installa¬ 
tion  is  at  the  same  time  a  lower  cost  per  foot  of  pipe  covered 
than  any  other  Underground  Pipe  Insulation  on  the  market. 

National  Asbestos  Mfg.  Co. 

163-193  Henderson  Street,  Jersey  City,  N.  J. 


*  A — Inner  Shell,  3  Inches  thick. 

B — Aephaltum  Packing. 

C — Dead  Air  Space. 

D — Outer  Shell,  1  inch  thick. 


Cover  Your  Steam  Pipes  with 

Wyckoffs 

Improved 

Cypress  Covering 

Not  affected  by  wet  and  dry  conditions  common 
to  steam-pipe  trenches.  Will  not  rot.  Abso¬ 
lutely  water  and  steam  tight.  Each  shell  is 
wound  with  extra-heavy  steel  wire.  Coated  all 
over  with  the  best  known  preservative — Monte¬ 
zuma  Asphalt. 


Write  for  catalog 

A.  WYCKOFF  &  SON  CO. 

ELMIRA,  N.  Y. 


'  ORIGINAL 


embodies  more  original  ideas,  more 
advanced  engineering,  and  more 
good  practical  features  thanany  other 
system  on  die  market.  The  material, 
construction,  installation  methods 
and  practical  results  which, combined, 
form  what  we  call  the  Ric-wiL 
Method,  ^peal  with  equal  force  to 
the  engineer,  to  the  practical  operat¬ 
ing  man  and  to  the  business  execu¬ 
tive.  Let  us  send  you  a  copy  of  our 
descriptive  Bulletins  1-3. 

Write  to-day. 


BAILEY  METERS 


BA11.EY  FL.UID  METBRS  record  and  totalise  the  flow  of 
steam  at  any  pressure  or  temperature,  boiler  feed,  con¬ 
densate,  circulating  water,  or,  practically  any  fluid  flowing 
in  a  pipe.  These  meters  are  ideal  for  the  measurement  or 
low  pressure  steam  as  used  for  heating,  because  pressure 
and  temperature  records  may  be  included  on  the  same  chart, 
giving  the  complete  story  of  the  steam  supply..  This  makes 
ft  possible  to  calculate  the  actual  B.  T.  u.  supplied  to  a 
customer,  and  is  conclusive  evidence  in  case  of  any  ques¬ 
tion  regarding  the  supply.  The  pressure  compensator  has 
been  in  service  for  some  little  time.  This  device  automatic¬ 
ally  corrects  the  totalizer  readings  for  pressure  changes,  so 
that  actual  steam  flow  may  be  read  directly  from  the  meter. 


BAIL.EY  BOIL.EB  METERS  accomplish  more  real  results 
toward  obtaining  maximum  efficiency  and  capacity  from 
boiler  operation  than  all  other  meters  or  instruments  com¬ 
bined,  because  they  record  rate  of  Steam  Flow  from  the 
boiler,  the  Rate  of  Air  Flow  through  the  furnace,  and  the 
Flue  Oas  Temperature  on  a  single  uniformly  graduated 
chart.  The  Steam  Flow  shows  the  rate  ot  steam  produc¬ 
tion.  The  Air  Flow  shows  the  amount  of  air  supplied  for 
the  support  of  combustion.  The  relation  between  these  two 
records  shows  an  excess  or  a  deflclency  of  air  supplied  for 
the  support  of  combustion.  The  Flue  Gas  Temperature  is 
a  sure  indication  of  the  condition  of  baffies  and  heating 
surface  when  considered  in  conjunction  with  the  other 
records.  Wind  Box  Pressure  and  Stoker  Speed  as  well  as  a 
totalizer  for  the  Steam  Flow  may  be  added. 


BAILiEY  WEIR  METERS  record  and  totalize  flow  of  water 
or  other  liquids  through  V-Notch  weir  and  are  used  for 
feed  water,  hot  well  discharge  or  other  fluids  at  or  near 
atmospheric  pressure. 


Other  Types  of  Metd^s  as  well  as  Recording  and  Indicating 
Gauges  are  made  for  different  purposes,  and  nearly  any 
problem  in  connection  with  the  metering  of  fluids  can  be 
handled.  Descriptive  Bulletins  sent  on  request. 


BAILEY  METER  COMPANY 

2037-E  46th  ST.  CLEVELAND,  OHIO 
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ENGINEERS’  SPECIFICATION  INDEX 


AIR  COMPRESSORS. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 

AIR  CONDITIONING  APPARATUS 
American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Corporation,  Phila¬ 
delphia,  Pa. 

Buckeye  Blower  Co.,  Columbus,  O. 

Carrier  Engineering  Corporation,  New  York. 
Clarage  Fan  Co^  Kalamazoo,  Mich. 

W.  E,  Fleisher  Co.,  New  York,  N,  Y. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
Monsoon  Cooling  System,  Inc.,  New  York. 
New  York  Blower  Co.,  Chicage,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
Typhoon  Fan  Company,  New  York. 

L  J.  Wing  Mfg.  Co.,  New  York. 

AIR  COOLING  AND  DRYING  SYSTEMS 
Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 
Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Carrier  Engineering  Corporation,  New  York. 
Clarage  Fan  Co.,  Kalamazoo,  Mich. 

W.  L.  Fleisher  Co.,  New  York,  N.  Y. 

Garden  City  Fan  Co.,  Chicago,  Ill. 

Hersh  Bros.  Co.,  Allentown,  Pa. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
L-  J.  Wing  Mfg.  Co.,  New  York. 

AIR  ELIMINATORS. 

Jas.  P.  Marsh  &  Co.,  Chicago,  Ill. 

Air  Separators 
Griscom-Russell  Co.,  New  York. 

Hoffman  Specialty  Co.,  New  York. 

AIR  WASHERS 

American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Corp.,  Phila,  Pa. 
Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Carrier  Engineering  Corporation,  New  York. 
Clarage  Fan  Co.,  Kalamazoo,  Mich. 

W.  L.  Fleisher  Co.,  New  York,  N.  Y. 

Hersh  Bros.  Co.,  Allentown,  Pa. 

Ilg  Electric  Ventilating  Co..  Chicago,  Ill. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co..  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

Automatic  Sprinklers 
Grinnell  Co.,  Inc.,  Providence,  R.  I. 

BLOWERS 

Fan. 

American  Blower  Co.,  Detroit,  Mich. 

Autovent  Fan  &  Blower  Co.,  Chicago,  Ill. 
Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buckeye  Blower  Co.,  Columbus,  Ohio. 

Buffalo  Forge  Co..  Buffalo,  N.  Y. 

Clarage  Fan  Co.,  Kalamazob,  Mich. 

Garden  City  Fan  Co.,  Chica^,  Ill. 

Hersh  Bros.  Co.,  Allentown,  Pa. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Porbeck  Mfg.  Co..  St.  Louis.  Mo. 

Skinner  Bros.  Mfg.  Co.,  St.  Louis.  Mo. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
L.  J.  Wing  Mfg.  Co.,  New  York. 

Pressure. 

American  Blower  Co.,  Detroit,  Mich. 

Autovent  Fan  &  Blower  Co.,  Chicago,  Ill. 
Buffalo  Forge  Co..  Buffalo,  N.  Y. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Garden  City  Fan  Co.,  Chicago,  Ill. 

Hersh  Bros.  Co.,  Allentown,  Pa. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co..  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.  B.  F.,  Hyde  Park,  Boston,  Mass. 
L.  J.  Wing  Mfg.  Co..  New  York. 

Ro'f  ARY 

Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

"L.  J.  Wing  Mfg.  Co.,  New  York. 

Turbine. 

Sturtevant  Co..  B.  F.,  Hyde  Park.  Boston,  Mass. 
L.  J.  Wing  Mfg.  Co.,  New  York. 

BOILER  BREECHINGS 
Hartman  Co.,  Charles,  Brooklyn,  N.  Y. 
BOILERS 
Copper. 

Dahlquist  Mfg.  Co.,  Boston,  Mass. 

Heating. 

American  Radiator  Co.,  Chicago,  Ill. 

The  Brownell  Co.,  Dayton,  O. 

Gorton  &  Lidgerwood  Co.,  New  York. 

Gurney  Heater  Mfg.  Co.,  Boston,  Mass. 

Herbert  Boiler  Co.,  Chicago,  HI. 

Illinois  Malleable  Iron  Co.,  Chicago,  Ill.  ^ 
International  Heater  Co.,  Utica,  N.  Y. 
Kewanee  Boiler  Co.,  Kewanee,  IH. 

Oil  Ci^  Boiler  Works,  Oil  City,  Pa. 

Page  Boiler  Co..  Wm.  H.,  New  York. 

Titusville  Iron  Works  Co.,  Titusville,  Pa. 

Utica  Heater  Co.,  Utica,  N.  Y. 

Down-Draft. 

Americaa  Radiator  Co.,  Chicago,  III. 

The  Brownell  Co:,  D^ton,  O. 

Herbert  Boiler  Co.,  Chicago,  Ill. 

Illinois  Malleable  Iron  Co.,  Chicago,  III. 
Kewanee  Boiler  Co.,  Kewanee.  Ill. 

Page  Boiler  Co.,  Wm.  H.,  New  York. 


Power. 

Kewanee  Boiler  Co.,  Kewanee,  HI. 

Oil  City  Boiler  Works,  Oil  City,  Pa. 

Titusville  Iron  Works  Co.,  Titusville,  Pa. 

CALORIMETERS 
Sarco  Co.,  New  York. 

Schaefer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

COILS,  PIPE. 

Buckeye  Blower  Co.,  Columbus,  O.  ‘ 

Simmons  Co.,  John,  New  York. 

Air. 

New  York  Blower  Co,,  Chicago,  Ill. 

COOLERS. 

Oil. 

Griscom-Russell  Co.,  New  York. 

CONDENSORS. 

Alberger  Heater  Co^  Buffalo,  New  York. 
Alberger  Pump  &  Condenser  Co.,  New  York. 
American  Radiator  Co.,  Chicago,  Ill. 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Elliot  Co.,  Jeanette,  Pa. 

Griscom-Russell  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

CONVERTERS,  HOT  WATER. 
Patterson-Kelley  Co.,  New  York. 

Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 
COVERING,  PIPE. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Hornung,  J.  C.,  Chicagi^  Ill. 

National  Asbestos  Mfg.  Co.,  Jersey  City,  N.  J. 
Ric-Wil  Co.,  Cleveland,  O. 

Wyckoff  &  Son  Co.,  A.,  Elmira,  N.  Y. 

DAMPERS,  DUCT 
American  Blower  Co.,  Detroit,  Mich. 

Buckeye  Blower  Co.,  Columbus,  O. 

Stark  Sheet  Metal  Works  Co.,  Canton,  O. 

DEHUMIDIFYING  APPARATUS 
Atmospheric  Conditioning  Corp.,  Phila,  Pa. 
Carrier  Engineering  Corporation,  New  York. 
W.  L.  Fleisher  Co.,  New  York,  N.  Y. 

New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,.  Boston,  Mass. 

DISTILLERS,  (water). 
Griscom-Russell  Co.,  New  York. 

DRYING  SYSTEMS. 

(See  Air  Cooling  and  Drying  Systems.) 
DUST  COLLECTING  SYSTEMS. 
American  Blower  Co.,  Detroit,  Mich. 

Buckeye  Blower  Co.,  Columbus,  O. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Clarage  Fan  Co^  Kalamazoo,  Mich. 

Hersh  Brothers  Co.,  Allentown,  Pa. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Skinner  Bros.  Mfg.  Co.,  St.  Louis.  Mo. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

DUST  COLLECTORS. 

Atmospheric  Conditioning  Corp.,  Phila.  Pa. 
Clarage  Fan  Co^  Kalamazoo,  Mich. 

Hersh  Brothers  Co.,  Allentown,  Pa. 
Massachusetts  Blower  Co..  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F,,  Hyde  Park,  Boston,  Mass. 

DUST  DETERMINATORS. 
Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 

ECONOMIZERS,  FUEL. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

EQUALIZING  LOOPS. 

Hoffman  Specialty  Co.,  New  York. 

EXHAUST  SYSTEMS. 

Buckeye  Blower  Co.,  Columbus,  O. 

Hartmann  Co.,  Charles,  Brooklyn,  N.  Y. 
ENGINES. 

Steam,  Automatic. 

American  Blower  C.o,  Detroit,  Mich. 

The  Brownell  Co.,  Dayton,  O. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

Steab^  High  Speed. 

American  Blower  Co.,  Detroit,  Mich. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
EVAPORATORS. 

Boiler  Feed  Make-up. 
Griscom-Russell  Co.,  New  York. 

EXHAUST  HEADS. 

Illinois  Engineering  Co.,  ChicMO,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  ill. 
Patterson-Kelley,  Co.,  New  York, 

Simmons,  Co„  John,  New  York. 

Sturtevant  Co.,' B.  F.,  Hyde  Park,  Boston,  Mass. 
Wright-Austin  Co.,  Detroit,  Mich. 

EXPANSION  JOINTS. 

Alberger  Heater  Co.,  Buffalo,  N.  Y. 

Alberger  Pump  &  Condenser  Co.,  New  York. 
American  District  Steam  Co.,  No.  Tonawanda 
N.  Y. 


Crane  Co.,  Chic»o,  Ill. 

Griscom-Russell  Co.,  New  York. 

Hornung,  J.  C.,  Chicago,  Ill. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

Ric-Wil  (^o.,  Cleveland,  O. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 

FANS,  EXHAUST. 

American  Blower  Co.,  Detroit,  Mich. 

Autovent  Fan  &  Blower  Co.,  Chicago,  Ill. 
Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buckeye  Blower  Co.,  Columbus,  O, 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Garden  City  Fan  Co.,  Chicago,  Ill. 

Hersh  Bros.  Co.j  Allentown,  Pa, 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Par^  Boston,  Mass. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

L.  J.  Wing  Mfg.  Co.,' New  York. 

FILTERS,  (Aerating). 
Griscom-Russell  Co.,  New  York. 

Feed-water. 

Elliot  Co.,  Jeanette,  Pa. 

Griscom-Russell  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 

FITTINGS,  FLANGED. 

American  District  Steam  Co.,  No.  Tonawanda. 
N.  Y. 

Crane  Co^  Chicago,  Ill. 

'Grinnell  Co.,  Inc.,  Providence,  R.  I. 

Simmons  Co.,  John,  New  York. 

FLANGES. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Crane  Co.,  Chicago,  Ill. 

Jenkins  Bros,  N.  Y. 

FURNACES,  WARM  AIR 
Twin  Fire  Furnace  Co.,  Chicago,  Ill. 

GASKETS,  METALLIC. 

Sarco  Co.,  New  York. 

,  GAUGE  BOARDS. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Jas.  P.  Marsh  &  Co.,  Chicago,  Ill. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn. 
N.  Y. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 
GAUGES. 

Draft. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

Jas.  P.  Marsh  &  Co.,  Chicago,  Ill. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Hydraulic. 

Jas.  P.  Marsh  &  Co.,  Chicago,  Ill. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Ounce  Graduated. 

Jas.  P.  Marsh  &  Co..  Chicago,  Ill. 

Pressure. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

American  Dist.  Steam  Co.,  North  Tonawanda, 
N.  Y. 

Marsh  &  Co.,  Jas.  P.,_  Chicago,  Ill. 

McAlear  Mfg.  Co.  Chicago,  Ill. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 
Vacuum. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

McAlear  Mfg.  Co.  Chicago,  111. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 

Water. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y, 

Capitol  Brass  Work^  Detroit,  Mich. 

Detroit  Lubricator  Co.,  Detroit,  Mich. 

Jenkins  Bros.,  New  York. 

GENERATOR  COOLING  SYSTEMS. 
Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 
Monsoon  Cooling  ^stem,  Inc.,  New  York. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
Typhoon  Fan  Company,  New  York, 
GOVERNORS,  (pump). 

Atlas  Valve  Co.,  Newark,  N.  J. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 
Pulton  Co.,  Knoxville,  Tenn. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.  Chicago,  Ill. 

Mason  Regulator  Co.,  Boston,  Mass. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

Wright-Austin  Co.,  Detroit,  Mich. 
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REPRESENTATIVES 

ATLANTA: 

29-31  South  Forsyth  Street 
BIRMINGHAM: 

216)4  North  2l8t  Street 
BOSTON:  131  State  Street 

BUFFALO:  2  Winslow  Avenue 

CEDAR  RAPIDS:  P.  O.  Box  836 
CINCINNATI:  410  Bell  Block 

CLEVELAND:  30  Euclid  Arcade 

COLUMBUS: 

59-63  Goodale  Street 
DALLAS:  303  North  Texas  Bldg. 

DENVER:  1708  Broadway 

DETROIT:  315  W.  Jefferson  Ave. 

INDIANAPOLIS: 

321  North  Penna.  Street 
LOUISVILLE: 

204  W.  Chestnut  Street 
MILWAUKEE: 

495  East  Water  Street 
MINNEAPOLIS: 

321-3rd  Street,  South 
NASHVILLE:  57  Arcade 

NEW  ORLEANS: 

806  Baronne  Street 
NEW  YORK: 

5620  Grand  Central  Terminal 
OKLAHOMA  CITY: 

201  Scott  Thomson  Bldg. 
OMAHA: 

728  World-Herald  Building 
PHILADELPHIA: 

1712  Ludlow  Street 
PITTSBURGH: 

945  Henry  W.  Oliver  Building 
ST.  LOUIS:  1308  Olive  Street 

SALT  LAKE  CITY: 

180  W.  First  St.,  South 
SPRINGFIELD,  OHIO: 

8  West  High  Street 
WASHINGTON,  D.  C.: 

714  Evans  Building 


UTICA-IMPERIAL 

Super-Smokeless  Boilers 

Assure  Low  Heating  Costs 

SUPER-SMOKELESS  Boilers  burn  the  cheaper  grades  of 
soft  coal  without  smoke  and  utilize  the  maximum  available 
heat  units  of  every  ton  of  coal.  Oxygen  is  mixed  with  the 
smoke,  soot  and  combustible  gases,  igniting  them-  and 
burning  with  intensely  hot,  clean  flames.  SUPER¬ 
SMOKELESS  Boilers  comply  with  the  most  rigid  anti¬ 
smoke  ordinances  and  require  unusually  little  fuel. 

The  SUPER-SMOKELESS  Boiler  uses  the  Bunsen  Burner 
Principle  of  mixing  air  with  the  combustible  gas.  Right  at 
the  heart  of  the  fire,  heated  air  is  admitted  and  combines 
with  the  smoke  and  gases.  High  tempierature  flames  are 

produced,  which  swirl  forward,  and  back  - 

through  the  flues  of  the  boiler,  thor-  nmPMiJX 

oughly  heating  every  inch  of  its  surface.  /  / 1  \ 

Descriptive  literature  and  list  of  I  j 

important  installations  throughout  \C®I1  intotli*  / 

FLAMEy 


the  country  sent  upon  request. 


UTICA  HEATER  COMPANY 

UTICA,  New  York 

218-220  West  Kinzie  Street,  Chicago,  Ill. 


COLUMBIAN 

COLORTYPE 

COMPANY 

2141  S.  CALUMET  AVE. 

CHICAGO  ILLINOIS 

HAS  FOUR  S-4014 
UTICA-IMPERIAL 

SUPER-SMOKELESS 

BOILERS 


L.  H.  PRENTICE  CO. 

328  S.  Sherman  St.,  Chicago,  Ill. 
Heating  Contractors 


A.  B.  ALSCHULER 
28  E.  Jackson  Blvd.,  Chicago,  Ill 
Architect 
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BNOlNBBItS*  8PBCIFICATION  INDEX  (CoatinMd). 


HEATERS. 

(Dombstic  Watbx.) 

Alberfcr  Huter  Co.,  Buffalo,  N.  Y. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

America  Radiator  Co.,  Chicaco,  Ill. 

Dahlouist  Hfg.  Co.,  Boston,  Mass. 

Excefso  Specialty  Works,  Buffalo,  N.  Y. 
Grinnell  Co.,  Inc.,  Proridence,  R.  I. 
Griscom-Russell  Co.,  New  York. 

Paterson- Kelley  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 

Sims  Co.,  Erie,  Pa. 

Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

Pbbd  Watsb,  (Closed). 

Alberger  Heater  Co.,  Buffalo,  N.  Y. 

Alberger  Pump  &  Condenser  Co.,  New  York. 
Griscom-Russell  Co.,  New  York. 

McAlear  Mfg.  Co.  Chicago,  Ill. 

Patterson-Kelley  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 
Simmons  Co.,  John,  New  York. 

Sims  Co.,  Erie,  Pa. 

Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

Feed  Wateh  (Open), 
Griscom-Russell  Co.,  New  York. 

Sims  Co.,  Erie,  Pa. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 
Fuel-oii-. 

Griscom-Russell  Co.,  New  York. 

American  Blower  Co.,  Detroit,  Michigan. 

Pipe  cioit  (Aia). 

American  Blower  Co.,  Detroit,  Mich. 

Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buckeye  Blower  Co.,  Columbus,  O. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Clarage  Fan  Co.,  Kalamazoo.  Mich. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  C!hicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass 
Unit 

L.  J.  Wing  Mfg.  Co. 

HEATING  SYSTEMS. 

Unit  Blast. 

American  Blower  Co.,  Detroit.  Mich. 

Autovent  Fan  &  Blower  Co.,  Chicago,  Ill. 
Buckeye  Blower  Co.,  Columbus,  O. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Skimmer  Bros.  Mfg.  Co.,  St.  Louis,  Mo. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
L  J.  Wing  Mfg.  Co.,  New  York. 

Unit  Air. 

Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buckeye  Blower  Co.,  Columbus,  O. 

Hersch  Bros.  Co^  Allentown,  Pa. 

H.  W.  Nelson  Qi.,  Moline,  Ill. 

Peerless  Unit  Ventilating  Co.,  New  York. 
Gravitt  and  Forced  Circulation,  Water. 
Alberger  Heater  Co.,  Buffalo,  N.  Y. 

Vacuum. 

Bishop  &  Babcock  Co.,  Cleveland.  O. 

Dunham  Co.,  C  A.,  Chicago,  Ill. 

Ideal  Heating  Equipment  Co.,  Cleveland,  O. 
Illinois  Engineering  Co..  Chicago,  IlL 
McAlear  Mfg.  Co..  Chicago,  Ill. 

Tas.  P.  Mar»  &  Co.,  Chicago,  Ill. 

Sarco  Co.,  New  York. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 

Vapor. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Dunham  Co.,  C.  A.  Chicago,  Ill. 

Haines  &  Co.,  Wm.  S.,  Philadelphia,  Pa. 

Ideal  Heating  Equipment  Co.,  (Cleveland,  O. 
Illinois  Engineering  Co.,  (Chicago,  Ill. 

Illinois  Malleable  Iron  Co.,  Chicago,  Ill. 

Marsh  &  Co.,  Jas.  P..  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Mouat- Squires  Co.,  Cleveland,  O, 

H.  W.  Nelson  Co.,  Moline,  Ill. 

O-E  Specialty  Co.,  Milwaukee,  Wis. 

Sarco  Co..  New  York. 

Simplex  Heating  Specialty  Co.,  Inc.,  Lynch¬ 
burg,  Va. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Trane  Co.,  La  Crosse,  Wis. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 
HUMIDIFIERS. 

American  Blower  Co.,  Detroit,  Mich. 

American  Moistening  Co.,  Boston,  Mass. 
Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 
Carrier  Engineering  Coiporation,  New  York. 
Douglass  &  Co.,  Tnos.  J..  Chicago,  Ill. 
Grinnell  Co.,  Inc.,  Providence,  R.  I. 

W.  L.  Fleisher  Co.,  New  York,  N.  Y. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 
Sturtevant  Co.,  B.  F.,  Hyde  Park.  Boston,  Mass. 

HUMIDITY  CONTROL, 

Atlas  Valve  Co.,  Newark,  N.  J. 

American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Co^.,  Phila.,  Pa. 
Carrier  Engineering  Corporation,  New  York. 
Grinnell  Co.,  Inc.,  Providence,  R.  I. 

W,  L-  Fleisher  Co.,  New  York,  N.  Y. 
Massachusetts  Blower  Co.,  Watertosm,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston, 
Mass. 

HYDROMETERS. 

Jas.  P.  Marsh  &  Co.,  Chicago,  IIL 


INSTRUMENTS. 

Electmc  Measuring. 

Westinghouse  Electric  &  Mfg.  Co..  East  Pitts¬ 
burgh,  Pa. 

Indicating  And  Recording. 

Bailey  Meter  Co.,  Cleveland,  O. 

E.  Vernon  Hill  Co.,  Chicago,  Ill. 

Stark  Sheet  Metal  Works  (^o..  Canton,  O. 
Jas.  P.  Marsh  &  Co.,  Chicago,  Ill. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N,  Y. 

Sarco  Co.,  New  York. 

Standard  Thermometer  Co.,  Boston,  Mass. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

INSULATING  MATERIALS. 
American  District  Steam  Co.,  No.  Tonawanda, 
N  Y.  ,  .  ,  , 

Banner  Rock  Products  Co.,  Alexandria,  Ind. 
Hornung,  J.  C.,  ChicagiL  Ill. 

National  Asbestos  Mfg.  Co.,  Jersey  City,  N.  J. 
Ric-Wil  Co.,  (Cleveland,  O. 

Wyckoff  &  Sons,  A.,  Elmira,  N,  Y. 

MANOMETERS. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

MECHANICAL  DRAFT  APPA^TUS 
American  Blower  Co.,  Detroit,  Mich. 

Buckeye  Blower  Co.,  Columbus,  O. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
L.  J.  Wing  Mfg.  Co.,  New  York. 

METERS. 

Condensation. 

American  Dist.  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Hornung,  J.  C.,  Chicago,  Ill. 

Feed  Water.  . 

Simmons  Co.,  John,  110  Center  St.,  New  York. 

(Feed  Water  (Wier  Tvpe). 

Webster  &  Co.,  Warren,  Camden,  N.  J. 
Pitot  Tube. 

American  Blower  Co.,  Detroit,  Mich. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Steam. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y.  ,  ^ 

Bailey  Meter  Co..  Cleveland,  O. 

MOTORS,  (Electric). 

Sturtevant  Co.,  B.  F.,  Hyde  Parl^  Boston,  Mass. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

OZONATORS. 

Ozone  Pure-Airifier  Co.,  Chicago,  Ill. 

PAINT,  FOR  HEATED  SURFACES 
Ric-Wil  Co.,  Cleveland,  O. 

PIPE. 

Soil. 

Simmons  Co.,  John,  110  Center  St.,  New  York. 
St  BEL* 

Simmons  Co.,  John,  110  Center  St.,  New  York. 
Wrought  Iron. 

Simmons  Co.,  John,  110  Center  St.,  New  York. 
Wood. 

Wyckoff  &  Sons  Co.,  A.,  Elmira,  N.  Y. 

PIPE  BENDING. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Crane  Co.,  Chicago,  Ill. 

Grinnell  Co.,  Inc.,  Proviiknce,  R.  I. 

Simmons  Co.,  John,  110  Center  St.,  New  York. 
Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

PIPE  CASING,  WOOD. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y.  „  „ 

Wyckoff  &  Sons  Co.,  A.,  Elmira,  N.  Y. 

PIPE  HANGERS. 

Grinnell  Co.,  Inc.,  Providence,  R.  I. 

Jenkins  Bros.,  New  York. 

Simmons  Co.,  John,  New  York. 

PIPE  CUTTING  AND  THREADING 
MACHINES. 

Crane  Co.,  Chicago,  Ill. 

Grinnell  Co.,  Inc.,  Providence,  R  I. 

PIPE,  POWER 
Crane  Co^  Chicago,  Ill. 

Grinnell  Co.,  Inc.,  Providence,  R.  I. 

Simmons  Co.,  John,  New  York. 

POWER  PLANT  SUPPLIES. 
American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Crane  Co.,  Chicago,  Ill. 

Elliot  Co.,  Jeanette,  Pa. 

Illinois  Engineering  Co.,  Chicago.  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Simmons  Co.,  John,  New  York. 

PUMPS. 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y. 
Chicago  Pump  Co..  Chicago,  Ill. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
Wright-Austin  Oi.,  Detroit  Mich. 

Yeomans  Bros^  Chicago,  111. 

Young  Pump  Co.,  Michigan  City,  Ind. 


Ckntrieugal. 

Alberger  Pump  &  Condenser  Co.,  New  York. 
American  Steam  Pump  Co.,  Battle  Creek.  Mich. 
Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y. 
Chicago  Pump  Co.,  Chicago,  Ill. 

Econoi^  Pumping  Machinery  Co.,  Chicago,  Ill 
Nash  Ennneering  Co.,  So.  Norwalk,  Conn.* 
Sprague  Electric  Works,  New  York. 

Yeomans  Bros.  Co.,  Chicago,  HI. 

Young  Pump  Co.,  Michigan  City,  Ind. 
Condensation. 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Chicago  Pump  Ca,  Chicago,  HI. 

Economy  Pumping  Machinery  Co.,  Chicago.  Ill. 
Ideal  Heating  Equipment  Co.,  C^leveland.  O. 
Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
Thompson  Mfg.  Co.,  Des  Moines,  la. 

Trane  Co.,  La  Crosse,  Wis. 

Western  Engineering  Co.,  Davenport,  Iowa. 
Wright-Austin  Co.,  Detroit,  Mich. 

Yeomans  Bros.  Co.,  Chicago,  Ill. 

Rotary. 

Landers,  Frary  &  Clark,  Connersville,  Ind. 
Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
Thompson  Mfg.  Co.,  Des  Moine^  la. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

Steam. 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Buffalo  Steam  Pump  Co.,  BuffalcL  N.  Y. 

Ideal  Heating  Equipment  Co.,  Cleveland,  O. 
Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
Turbine. 

Alberger  Pump  &  Condenser  Co.,  New  York. 
Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
Yeomans  Bros.,  Chicago,  Ill. 

Vacuum. 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Bishop  &  Babcock  Co.,  Cleveland,  O. 

Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y. 
Chicago  Pump  Co.,  Chicago,  III. 

Economy  Pumping  Machinery  Co.,  Chicago,  Ill. 
Elliot  Co.,  Jeanette,  Pa. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
Trane  Co.,  La  Crosse,  Wis. 

Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

Yeomans  Bros.,  Chicago,  Ill. 

Young  Pump  Co.,  Michigan  City,  Ind. 
PYROMETERS. 

Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

RADIATOR  HANGERS. 

Gloeckle,  Jr.,  A.  F.,  Rochester,  N.  Y. 
Hartmann  Co.,  Chas.,  Brooklyn,  N.  Y. 

Heating  ^ecialties  Co.,  Cleveland,  O. 

Healy-Ruff  Co.,  Minneapolis,  Minn. 

RADIATORS,  STEAM  AND  WATER. 
American  Radiator  Co.,  Chicago,  III. 
International  Heater  Co.,  Utica,  N.  Y. 

Gurney  Heater  Mfg.  Co.,  Boston,  Mass. 
Simmons  Co.,  John,  New  York. 

RECEIVERS. 

Air. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

The  Brownell  Co.,  D^ton,  O. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 

Condensation. 

Chicago  Pump  Co.,  Chicago,  Ill. 

Davis  Regulator  Co.,  G.  M.,  Chicago  Ill. 
Economy  Pumping  Machinery  Co.,  Chicago,  Ill. 
McAlear  Mfg.  Co..  Chicago,  Ill. 

Yeomans  Bros.,  Chicago,  Ill. 

REGULATORS. 

Boiler-Feed. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

National  Regulator  Co.,  Chicago,  Ill. 
Wright-Austin  Co.,  Detroit,  Mich. 

Damper. 

American  Dist.  Steam  Co.,  No.  Tonawanda. 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J. 

American  Radiator  Co.,  Chicago,  Ill. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 
McAlear  Mfg.  Co.,  Chicago.  Ill. 

National  Regulator  Co.,  Chicago,  Ill. 

H.  W.  Nelson  Co^  Moline,  Ill. 

Simplex  Heating  Specialty  Co.,  Inc.,  Lynch¬ 
burg,  Va. 

The  Stark  Sheet  Metal  Works  Co.,  Canton,  O. 
Sterling  Enmneering  Co.,  Milwaukee,  Wis. 
Trane  Co.,  La  Crosse,  Wis. 

L.  J.  Wing  Mfg.  Co.,  New  York. 

Pressure. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Crane  Co.,  Chicago,  Ill. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 

Pulton  Co.,  Knoxville,  Tenn. 

Hornung,  J.  C.,  Chicago  Ill. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Mason  Regulator  C(^  Boston,  Mass. 

National  Regulator  Co.,  Chicago,  Ill. 
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BOOKS  ON  HEATING  AND  VENTILATING 


mechanical  equipment  of  federal  BULDINGS.  By 

Nelson  S.  Thompson.  Third  revised  edition,  covering  the  basic  data 
used  by  the  Treasury  Department  in  the  design  of  the  entire  mechanical 
equipment  of  Federal  Buildings  under  its  control.  Includes  data  on 
heating  and  ventilating,  plumbing,  drainage  and  water  supply  systems, 
gas  piping,  conduit,  and  wiring  systems,  lighting  fixtures,  elevators, 
small  power  plants,  motors  and  controlling  apparatus,  vacuum  clean¬ 
ing  systems,  operating  data,  etc.  Size  6x9  in.  400  pages.  Cloth  $4.00. 

PLUMBERS’  HANDBOOK.  By  Samuel  E.  Dibble.  This  work  con- 
t.iins  valuable  data  for  the  heating  engineer  and  estimator,  architect, 
building  contractor  and  sheet  metal  worker,  as  well  as  for  the  plumber. 
Each  subject  is  treated  by  a  specialist,  the  section  on  Pipe  Standards 
and  Pipe  Dies  by  F.  N.  Speller  and  that  on  Heating  by  Alphonse  A. 
Adler.  Size  4x7  in.  629  pp.  316  ills.  Cloth,  $4.00. 

MECHANICAL  EQUIPMENT  OF  BUILDINGS.  Vol.  1.  Heating  and 
V'entilation.  By  Louis  A.  Harding  and  Arthur  C.  Willard.  One  of  the 
most  complete  treatises  ever  published  on  this  subject.  Written  for  the 
practicing  engineer,  as  well  as  for  the  student.  Size  7x9’/  in.,  flexible 
binding.  621  pages  and  profusely  illustrated.  Price  $6.00. 

Vol.  II.  Power  Plants  and  Refrigeration.  An  equally  complete 
treatise,  illustrating  and  describing  in  detail  modern  power-plant  design 
and  refrigerating  practice.  Size  6%x9]4  in.,  flexible  binding.  766 
pages,  many  illustrations.  Price  $7.00.  <  . 

Vol.  III.  Miscellaneous  Building  Equipment  in  preparation,  includ¬ 
ing  lighting,  elevators,  vacuum  cleaning,  sprinkler  systems,  plumb¬ 
ing,  etc. 

HEATING  AND  VENTILATION.  By  the  late  John  R.  *-len  and  J.  H. 
Walker.  This  is  the  second  edition  of  this  work  and  has  been  brought 
up  to  date  in  every  particular,  including  the  latest  radiator  transmission 
factors  put  out  by  the  Research  Laboratory  of  the  A.  S.  H.  &  V.  E. 
and  the  Hill  synthetic  air  chart  testing  method.  Especially  adapted 
for  use  as  a  text-book.  Size  6x9  in.  332  pages.  Cloth,  $3.50. 

STEAM  PIPING,  ITS  ECONOMICAL  DESIGN  AND  CORRECT 
LAYOUT.  By  A.  Langstaff  Johnston,  Jr.  An  analysis  of  the  factors 
governing  the  flow  of  steam  in  pipes  with  numerous  large  curves  for 
use  in  solving  the  problems  of  practical  installation  and  determining 
the  most  economical  size  of  pipe  for  any  given  set  of  conditions. 
Pp.  62.  Size  5x75/  in.  Cloth,  $2.00. 

PROGRESSIVE  FURNACE  HEATING.  By  Alfred  G  King.  A  prac¬ 
tical  manual  of  designing,  estimating  and  installing  modern  systems  for 
heating  and  ventilating  buildings  with  warm  air.  Written  especially  for 
contractors  and  mechanics.  Size  6x9  in.  20  pages.  189  illustrations. 
Price,  $3.00,  postpaid. 

PIPE  FITTING  CHARTS.  By  William  G.  Snow.  A  valuable  reference 
work  for  the  solution  of  knotty  problems  in  connecting  up  steam  radi¬ 
ators,  boilers  and  the  variety  of  appliances  used  in  combination  high  and 
low  pressure  plants.  285  illustrations.  Price,  $2.00. 

STEAM  POWER  PLANTS:  Their  Design  and  Construction.  By  Henry 
C.  Meyer,  Jr.,  M.  E-  Third  edition,  fully  revised.  One  of  the  standard 


works  on  the  design  and  construction  of  power  plants.  Covers  propor¬ 
tioning  boilers,  sdection  and  writing  specifications  for  steam  engines, 
selection  and  arrangement  of  auxinanes,  construction  of  chimneys, 
coal  handling,  etc.  219  pages.  Size  6x9  in.  Illustrated  with  fold¬ 
ing  plates.  Price,  $2.00  postpaid. 

DESIGNING  HEATING  AND  VENTILATING  SYSTEMS.  By  Charles 
A.  Fuller.  A  text  book  which  treats  lx>th  the  theoretical  and  practical 
side  of  the  subject  in  a  simple,  but  clear  and  comprehensive  manner. 
Instruction  given  covering  the  design  any  kind  of  heating  or  ventilating 
system.  224  pages.  Size  6  x  9  in.  78  figs,  and  37  tables.  Cloth,  $2.50. 

PRACTICAL  STEAM  AND  HOT  WATER  HEATING.  By  Alfred  G. 
King.  Containing  over  300  detailed  illustrations.  The  book  is  a  work¬ 
ing  manual  for  heating  contractors,  journeymen  steam  fitters,  architects 
and  builders.  Describes  various  systems,  of  heating  and  ventilation  and 
includes  useful  data  and  tables  for  estimating,  installing  and  testing  such 
systems.  8vo.  367  pages.  Price,  $3.50. 

MECHANICS  OF  HEATING  AND  VENTILATING.  By  Konrad  Meier. 
Including  a  series  of  ten  charts  containing  data  relating  to  the  flow  of 
water,  steam  and  air,  collected  by  Mr.  Meier  during  an  experience  of  26 
years  in  heating  and  ventilating  work,  both  in,  this  country  and  abroad. 
Each  of  the  charts  replaces  a  series  of  tables  on  the  subject,  giving  at  a 
glance  the  result  of  a  calculation  from  any  combination  of  factors.  161 
pages,  illustrated,  with  ten  large  charts.  Size  6x9  in.  Price,  $5.00. 
Separate  sets  of  charts,  printed  on  cloth,  with  lines  in  different  colors 
and  mounted  on  boards.  Single  charts,  $1.50.  Sets  of  ten,  $15.00. 

HEATING  AND  VENTILATING  BUILDINGS,  a  standard  manual  for 
heating  engineers  and  architects.  By  Prof.  R.  C.  Carpenter."  Sixth 
edition,  largely  rewritten.  577  pages,  277  illustrations,  8vo,  cloth,  $3.50. 

HANDBOOK  FOR  HEATING  AND  VENTILATING  ENGINEERS. 
By  James  D.  Hoffman.  Fourth  edition  of  this  important  work  entirely 
rewritten  and  reset.  A  standard  manual  covering  theory  and  practice, 
with  special  chapters  on  heat  losses,  furnace  heating,  water  and  steam  > 
heating,  mechanical  vacuum  heating,  mechanical  warm-air  heating, 
temperature  control,  electrical  heating  and  refrigeration.  With  appen¬ 
dix  of  75  tables.  Size  45/x6>^  in.  Pp.  478.  Price  $4.50  postpaid. 

CENTRAL  STATION  HEATING.  By  Byron  T.  Gifford.  Second  edi¬ 
tion.  Important  new  chapters  on  costs  and  accounting,  replacement  and 
renewal  reserve  and  how  to  figure  it.  and  economies  and  design  of  high- 
pressure  distribution  systems  are  included  in  the  new  edition  of  this 
work,  which  presents  the  most  advanced  practice  in  central  station 
heating,  both  steam  and  hot  water.  Central  Station  Heating  is  used 
as  a  guide  in  many  states  of  the  public  utility  commissions.  280  pages 
with  46  illustrations  including  40  pages  of  miscellaneous  engineering 
data.  Size  6x95/  ins.,  bound  in  cloth.  Price  $4.00. 

HANDBOOK  OF  THE  NATIONAL  DISTRICT  HEATING  ASSO¬ 
CIATION.  Devoted  to  data  on  all  phases  of  Central  Station  heating 
work,  including  generation,  distribution,  utilization,  meters  and  water 
heating,  compiled  by  the  Association’s  Educational  Committee.  All 
new  and  revised  data  for  this  book  will  be  supplied  free  for  five  years. 
Bound  in  leather,  with  six-ring  birder.  Price  $5.00,  postpaid. 
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(arrier  fhoineering  tbiporafion 

750  Frelinghuysen  Ave. 

NEWARK,  N.  J. 

New  York 

Boston  Philadelphia 

Buffalo  Chicago 

Air  Conditioning  and  Drying 

Humidification  Dehumidification  Coolinf 

Heating  Ventilation  Purification 

High  Temperature  Air  Heaters  for 
Drying  Processing  Baking 

up  to  1000°  F. 

ITe  invite  correspondence 

Make  "Every  day  a  good  day”  with 
MANUFACTURED  WEATHER 


I 


IDEAL  TRAPS 


For  all  Return  Line  Heating  Systems — 
Vapor,  Vacuum  or  Straight  Steam 


1.  Fool  Proof. 

2.  Less  Complicated. 

3.  A  "Protected”  Diaphragm. 

4.  Vertical  Self  Cleaning  Scot. 

5.  Highest  Radiator  Efficiency. 


Ideal  Heating  Equipment  Co. 

1897  E.  90th  St.,  Cleveland,  Ohio. 


For  Heating  any  Description  of  Building  by  Steam  or  Hot  Water 
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SNOINBBR8*  SPECIFICATION  INDEX  (Continiied). 


Tehpcxatuu. 

American  Radiator  Co.,  Chicago,  Ill. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Carrier  Engineering  Corporation,  New  York. 
Fulton  Co.,  Knoxville  Tenn. 

Hornung,  J.  C,  Chicago,  Ill. 

iohnson  Service  Co.,  Milwaukee,  Wis. 

IcAlear  Mfg.  Co.,  Chicago,  Ill. 

National  Regulator  Co.,  Chicago,  Ill. 

Powers  Regulator  Co.,  Chicago,  Ill. 

Sarco  Co.,  New  York. 

SEPARATORS. 

Oil. 

Elliot  Co.,  Jeanette,  Pa. 

Griscom-Russell  Co.,  New  York. 

Wright-Austin  Co.,  Detroit,  Mich. 

Steam. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Crane  Co.,  Chicago,  Ill. 

Elliot  Co.,  Jeanette,  Pa. 

Griscom-Russell  Co.,  New  York. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Patterson-Kelley  Co.,  New  York. 

Sims  Co.,  Erie,  Pa. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 
Wright-Austin  Co.,  Detroit,  Mich. 

SHEET  METAL  CONSTRUCTION. 
Hartmann  Co.,  Charles,  Brooklyn,  N.  Y. 

SPRAY  COOLING  SYSTEMS. 
Atmospheric  Conditioning  Corp.,  Phila,  Pa. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
STRAINERS. 

Oil. 

Elliot  Co.,  Jeanette,  Pa. 

Griscom-Russell  Co.,  New  York. 

Steam. 

American  Dist.  Steam  Co.,  No.  Tonawanda, 
N.  Y, 

Elliot  Co.,  Jeanette,  Pa. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Wright-Austin  Co.,  Detroit,  Mich. 

THERMOMETERS 
(Recording  and  Indicating.) 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Standard  Thermometer  Co.,  Boston,  Mass. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

THERMOSTATS. 

American  Radiator  Co.,  Chicago,  Ill. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Fulton  Co.,  Knoxville,  Tenn. 

Johnson  Service  Co.,  Milwaukee,  Wis. 

Powers  Regulator  Co.,  Chicago,  Ill. 

Sarco  Co.,  New  York. 

TRAPS 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Wright-Austin  Co.,  Detroit,  Mich. 

Radiatoe. 

Bishop  &  Babcock  Co..  Cleveland,  O. 

Dunham  Co.,  C.  A.,  Cnicago,  Ill. 

Hoffman  Specialty  Co.,  New  York. 

Ideal  Heating  Equipment  Co.,  Cleveland,  O. 
Illinois  Engineering  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 
Mouat-Squires  Co.,  Cleveland,  O. 

H.  W.  Nelson  Co.,  Moline,  Ill. 

<)-E  Specialty  Co.,  Milwaukee,  Wis. 

Sarco  Co^  New  York. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Trane  Co.,  La  Crosse,  Wis. 

Webster  &  Co.,  W'arren,  Camden,  N,  J, 
Retuen. 

American  Blower  Co.,  Detroit,  Mich. 

Dunham  Co.,  C.  A.,  Chicago.  Ill. 

McAlear  Mfg.  Co.,  Chicago  Ill. 

Ideal  Heating  Equipment  Co.,  Cleveland,  O. 
Illinois  Engineering  Co.,  Chicago,  Ill. 

ias.  P.  Marsh  &  (To.,  (Chicago,  Ill. 
louat-Squires  Co.,  Cleveland,  O. 

Simplex  Heating  Specialty  Co.,  Inc.,  Lynch¬ 
burg,  Va. 

Sterling  Engineering  Co..  Milwaukee,  Wis. 
Trane  Co.,  La  Crosse,  Wis. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 
W'right-Austin  Co.,  Detroit,  Mich. 

Steam. 

American  Blower  Co.,  Detroit,  Mich. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
American  District  Steam  Co.,  No.  Tonawanda. 
N.  Y. 

Crane  Co.,  Chicago,  Ill. 

Davis  Regulator  Co.,  G. -^M.,  Chicago,  Ill. 
Dunham  Co.,  C.  A.,  Chicago.  Ill. 

Flliott  Co..  Jeanette,  Pa. 

Haines  &  Co.,  Wm.  S.,  Philadelphia,  Pa. 
Hoffman  Specialty  Co.,  New  York. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

tenkins  Bros.,  New  York. 
fcAlear  Mfg.  Co.,  Chicago,  Ill. 

Marsh  &  Co..  Jas.  P.,  (Thtcago,  Ill. 
Patterson-Kelley  Co.,  New  York. 

Sarco  Co.,  New  York. 


Simmons  Co.,  John,  New  York. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
Trane  Co.,  La  Crosse,  Wis. 

Wright-Austin  Co.,  Detroit,  Mich. 

Vacuum. 

American  Blower  Co.,  Detroit,  Mich. 

Bishop  &  Babcock  Co;^  Cleveland,  O. 

Dunham  Co.,  C.  A.,  Chicago,  Ill. 

Hoffman  Specialty  Co.,  New  York. 

Ideal  Heating  Equipment  Co.,  Cleveland,  O. 
Illinois  En^neering  Co.,  Chicago,  Ill. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Sarco  Co.,  New  York. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 
Wright-Austin  Co.,  Detroit,  Mich. 

TURBINES,  (Steam.) 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
W'estinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

L-  J.  W'ing  Mfg.  Co.,  New  York. 

TURBO-BLOWERS 

Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

UNDERGROUND  PIPE  CONDUITS. 
American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Hornung,  J.  C.,  Chicago,  Ill. 

National  Abestos  Mfg.  Co.,  Jersey  City,  N.  J. 
Ric-Wil  Co.,  Cleveland,  O. 

Wyckoff  &  Son  Co.,  A.,  Elmira,  N.  Y. 

VACUUM  CLEANING  APPARATUS. 
American  Radiator  Co.,  Chicago,  Ill. 

Spencer  Turbine  Co.,  Hartford,  Conn. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
VALVES. 

Aie  (Automatic). 

American  Radiator  Co.,  Chicago,  Ill. 
Commonwealth  Brass  Corporation,  Detroit, 
Mich. 

Fulton  Co.,  Knoxville,  Tenn. 

Wm.  S.  Haines  &  Co.,  Philadelphia,  Pa. 
Jenkins  Bros.,  New  York. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Hoffman  Specialty  Co.,  New  York. 

Simmons  Co.,  John,  New  York. 

Aie  Relief. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Fulton  Co.,  Knoxville,  Tenn. 

ienkins  Bros.,  New  York. 

IcAlear  Mfg.  Co.,  Chicago,  Ill. 

Sterling  EngineeriM  Co^  Milwaukee,  Wis. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 

Back  Peessuee. 

Crane  Co.,  Chicago,  Ill. 

Griscom-Russell  Co.,  New  York. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

ienkins  Bros.,  New  York. 

IcAlear  Mfg.  Co.,  Chicago,  Ill. 

Simmons  Co.,  John,  New  York. 

Balanced. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 
Illinois  Engineering  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Blow-Off. 

Crane  Co.,  Chicago,  Ill. 

Elliott  Co.,  Jeanette,  Pa. 

Jenkins  Bros.,  New  York. 

Simmons  Co.,  John,  New  York. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Check. 

Crane  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

Kennedy  Valve  M^.  Co.,  Elmira,  N.  Y. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Simmons  Co.,  John,  New  York. 

Gate. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Capitol  Brass  Works,  Detroit,  Mich. 

Crane  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

Kennedy  Valve  Mfg.  Co.,  Elmira,  N.  Y. 
Marsh  Valve  Co.,  Erie,  Pa. 

Simmons  Co.,  John,  New  York. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Glob^  Ancle  and  Ceoss. 
Commonwealth  Brass  Corp.,  Detroit,  Mich. 
Crane  Co.,  Chicago,  Ill. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

Kennedy  Valve  Mfg.  Co.,  Elmira,  N.  Y. 
Marsh  Valve  Co.,  Erie,  Pa. 

Simmons  Co.,  John,  New  York. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Hyoeaulic-Opeeatinc. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Crane  Co.,  Chicago,  Ill. 

Non-Retuen. 

Crane  Co.,  Chicago,  Ill. 


Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 
Illinois  Engineering  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Simmons  Co.,  John,  New  York. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 
Radiatok. 

American  Radiator  Co.,  Chicago,  Ill. 

Ai^eri^n  District  Steam  Co.,  No.  Tonawanda, 

Atlas  Valve  Co.,  Newark,  N.  J. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Capitol  Brass  Works,  Detroit,  Mich. 
Commonwealth  Brass  Corporation,  Detroit 
Mich.  ’ 

Crane  Co.,  Chicago,  HI. 

Detroit  Lubricator  Co^  Detroit,  Mich. 

Dunham  Co.,  C.  A.  Chicago,  Ill. 

Fulton  Co.,  Knoxville,  Tenn. 

Gorton  &  Lidgerwood  Co.,  New  York. 

Gurney  Heater  Mfg.  Co.,  Boston,  Mass. 

Ideal  Heating  Equipment  Co.,  Cleveland  0. 
Illoinios  Engineering  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

Kennedy  Valve  Mfg.  Co.,  Elmira,  N.  Y. 
McAlear  Mfg.  Co.,  Chicago,  Ill. 

Marsh  Co.,  Jas.  P.,  Chicago,  Ill. 

Marsh  Valve  Co.,  Erie,  Pa. 

Mouat-Squires  Co.,  Cleveland,  O. 

O-E  Specialty  Co.,  Milwaukee,  Wis, 

Simmons  Co.,  John,  New  York. 

Simplex  Heating  Specialty  Co.,  Inc.,  Lynch¬ 
burg,  Va. 

Sterling  Engineerii^  Co.,  Milwaukee,  Wis. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Trane  Co.,  La  Crosse,  Wis. 

Webster  &  Co.,  Warren,  Camden,  N,  J. 

Reducing. 

American  District  Steam  Co.,  No.  Tonawanda 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Davis  Regulator  Co.,  G.  M.  Chicago,  Ill. 
Dunham  Co.,  C.  A.,  Chicago,  Ill. 

Fulton  Co.,  Knoxvill^  Tenn. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

Johnson  Service  Co.,  Milwaukee,  Wis. 

Kennedy  Valve  Mfg.  (Zo.,  Elmira,  N.  Y. 
McAlear  Mfg.  Co.,  Chicago,  Ill. 

Mason  Regulator  Co.,  Boston,  Mass. 

Powers  Regulator  Co.,  Chicago,  Ill. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Regulating. 

American  District  Steam  Co.,  No.  Tonawanda 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Fulton  Co.,  Knoxville,  Tenn. 

Hornung,  J.  C.,  Chicago,  Ill. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Safety. 

American  District  Steam  Co.,  No.  Tonawanda 
N.  Y. 

Jenkins  Bros.,  New  York. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Stop  and  Check  (See  Valves,  Non-Return.) 
VENTILATING  HEATERS. 
American  Blower  Co.,  Detriot,  Mich. 

American  Radiator  Co.,  Chicago,^  Ill. 

Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buckeye  Blower  Co.,  Columbus,  O. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Hersh  Bros.  Co.,  Allentown,  Pa. 

New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 

VENTILATING  SYSTEMS. 
American  Blower  Co.,_  Detroit,  Mich. 
Atmospheric  Conditioning  Cotp.,  Phila.,  Pa. 
Autovent  Fan  &  Blower  Co.,  Chicago,  Ill. 
Buckeye  Blower  Co.,  Columbus,  O. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Carrier  Engineering  Corporation,  New  York. 
Clarage  Fan  Co..  Kalamazoo,  Micb. 

W.  L.  Fleisher  Co^  New  York,  N.  Y. 

Garden  City  Fan  Co.,  Chicago.  Ill. 

Hersh  Bros.  Co.,  Allentown,  Pa. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 

H.  W.  Nelson  Co.,  Moline,  Ill. 

New  York  Blower  Co..  Chicago.  Ill. 

Peerless  Unit  Ventilating  Co.,  New  York. 
Porbeck  Mfg.  Co.,  St,  Louis,  Mo. 

Skinner  Bros  Mfg.  Co.,  St.  Louis,  Mo. 

Sprague  Electric  Works,  New  York. 

Sturtevant  Co.,  B.  F.  Hyde  Park,  Boston,  Mass. 
L.  J.Wing  Mfg.  Co.,  New  York. 

VENTILATORS. 

Allen  Air-Turbine  Ventilator  Co,  Detroit,  Mich. 
Buffalo  Forge  Co^  Buffalo,  N.  Y. 

Buckeye  Blower  Co.,  Columbus,  O. 

Hersh  Bros.  Co.,  Allentown,  Pa. 

New  York  Blower  Co.,  Chicago,  Ill. 

Stark  Sheet  Metal  Works  Co.,  Canton,  O. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston  Mass. 
L-  J.  Wing  Mfg.  Co.,  New  York. 

Musheoom. 

Hersh  Brothers  Co.,  Allentown,  Pa. 

Knowles  Mushroom  Venilator  Co..  New  York. 
New  York  Blower  Co.,  C!hicaco.  Ill. 
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WiNG'ScRUPLEX  Fans  and  Exhausters 


made  for  every  ptirpose— from  the  small  fan  for  ventilating 
the  kitchen  in  the  home  to  the  .powerful  exhausters  for 
large  industrial  plants  and  factories  of  all  kinds. 

Wlng-Scrupl«x  Equipment  is  correctly  rated— capacities 
and  horse-powers  claimed  can  be  substantiated,  therefore, 
when  you  specify  it  you  can  be  sure  of  the  successful 
operation  of  the  system  in  which  it  is  used. 

Writ*  tor  Bulletin  58B 


Lf.vJ.Wing  Mf^.Co. 


Wing-Scruplex  Exhauster,  specUlIr  FANS  and 
designed  for  removing  vapors,  heated  BLOWERS 
air,  chemical  fumes,  etc.,  in  factories. 


UNIT  HEATERS  SMALL  Wlne-Xcrunla.  t.  ,  ■■■ 

DAMPER  REGULATORS  TURBINES  Fa £  ,^“ril  ventuirS^^^^ 


industrial  plants,  etc. 


Hudson  and  13th  Sts.,  New  York 


stores,  factories,  offices,  homes. 


HORNUNG 
Magnetic  Valve 

This  is  the  little  valve  used  as  a  pilot  on 
aU  sizes  of  HORNUNG  PRESSURE  and 
TEMPERATURE  CONTROL  VALVES. 
It  has  many  other  uses. 

Ask  for  Catalogue  No.  14 

CENTRAL  HEAT  APPLIANCES 


J.  C.  HORNUNG 
343  South  Dearborn  St. 


Chicago 


Here’s  What  You  Get 

When  You  Specify 

‘‘GLEOCKLE'^ 

WALL  RADIATOR  BRACKETS 

UNIVERSAL  ADJUSTMENT 
EASY  ERECTION 
INDESTRUCTIBILITY 
MADE  OF  WROUGHT  IRON 
FITS  ANY  MAKE  WALL  RADIATOR 
DIPPED  TO  PREVENT  RUSTING 
SIMPLICITY 

PROMPT  SHIPMENTS 

> 

^  Write  for  Deacriptioe  Booklet 

and  Trade  Diacount* 


A.  F.  Gleockle,  Jr. 

41S  Bay  St. 
ROCHESTER,  N.  Y. 


SOME  SUBJECTS 


B.  T.  U.  Loases  Ducts  and  Flues 

Chimneya  Fittings 

Flow  of  Steam  in  Pipes 
One  Pipe  Steam  Systems 
Vacuum  Heating  Systems 
Vapor  Heating  Systems 

Gravity  Water  Heating 


Heating  and  Ventilation 

STANDARD 
DATA  SHEETS 


223  Sheets  Covering  25 1 mportant  Subjects 
Price  5  Cents  per  Sheet 


Send  for  folder  giving  full  list  and  special 
prices  on  sets  and  binder. 

.  HEATING  AND  VENTILATING 
MAGAZINE  CO. 

112*  Broadway  New  York  City 


For  Heating  any  Description  of  Building  by  Steam  or  Hot  Water 
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SHOWROOMS  NEWYORK-PHILADELPHIA 


THE  HEATING  AND  VENTILATING  MAGAZINE 

ADVERTISERS’  INDEX 


M*y.  1922 


Alberger  Heater  Co .  83 

Alberger  Pump  &  Condenser  Co .  15 

Allen  Air-Turbine  Ventilator  Co .  22 

American  Blower  Co .  71 

American  District  Steam  Co .  83 

American  Radiator  Co .  63 

American  Steam  Gauge  &  Valve 

Mfg.  Co .  8 

American  Steam  Pump  Co .  89 

Atlas  Valve  Co .  90 

Atmospheric  Conditioning  Corp .  74 

Autovent  Fan  &  Blower  Co .  67 

Bailey  Meter  Co .  91 

Banner  Rock  Products  Co .  88 

Bayley  Mfg.  Co .  ^ 

Bishop  &  Babcock  Co . 14 

Buckeye  Blower  Co .  72 

Buffalo  Forge  Co. . .  69 

Buffalo  Steam  Pump  Co._. . 69 

Capitol  Brass  Works  .  85 

Carrier  Engineering  Corp . -••95 

Chicago  Pump  Co . '  88 

Clarage  Fan  Co .  2 

Commonwealth  Brass  Corp  .  8 

Crane  Co .  9 

Dahlquist  Mfg.  Co .  86 

Davis  Regulator  Co.,  G.  M .  90 

Detroit  Lubricator  Co .  76 

Douglass  &  Co.,  Thomas  J .  83 

Dunham  Co.,  C.  A. .  81 

Economy  Pumping  Machinery  Co. . .  90 

Elliot  Co .  7 

Excelso  Specialty  Works  .  21 

Fleisher-Sturtevant  Co. . . .  12 

Fulton  Co . Front  Cover 


Garden  City  Fan  Co. 
Gleockle,  Jr.,  A.  F . 


Gorton  &  Lidgerwood  Co .  11  0-E  Specialty  Mfg.  Co .  U 

Griscom-Russell  Co .  82  Oil  City  Boiler  Works . .  .  .  4 

Gurney  Heater  Mfg.  Co . 95-97  Ozone  Pure-Airfier  Co . ”  I3 


Haines  &  Co.,  Wm.  S. 
Hartmann  Co.,  Chas . . . 
Heating  Specialties  Co. 

Healy-Ruff  Co . 

Herbert  Boiler  Co . 

Hersh  Bros.  Co . 

Hill  Co.,  E.  Vernon _ 

Hoffman  Specialty  Co.. 
Hornung,  J.  C . 


Patterson-Kelley  Co .  20 

Peerless  Unit  Ventilator’  Co .  3 

Porbeck  Mfg.  Co .  g2 

Powell  Co.,  Wm .  37 

Powers  Regulator  Co .  gg 

Ric-Wil  Co .  91 

Ross  Heater  &  Mfg.  Co .  90 


Ideal  Heating  Equipment  Co. 

Ilg  Electric  Ventilating  Co . 

Illinois  Engfineering  Co. . 

Illinois  Malleable  Iron  Co... 
International  Heater  Co . 


J enkins  Bros. .  V . .  7 . 7 . . 

Johnson  Service  Co . 

Kennedy  Valve  Co . 

^Kewanee  Boiler  Co . 

Knowles  Mushroom  Ventilator  Co. 


Landers,-Frary  &  Clark  . 

Marsh  &  Co.,  Jas.  P . 

Marsh  Valve  Co . 

Mason  Regulator  Co . 

Massachusetts  Blower  Co . 

McAlear  Mfg.  Co . 

Monsoon  Coolii^  System,  Inc. 

Mouat-Squires  Od . 

Murphy,  Carroll,  Dean,  Inc. . . . 

Nash  Engineering  Co . 

National  Asbestos  Co . 

National  Regulator  Co . 

Nelson  Corp.,  H.  W . 

New  York  Blower  Co . 


Sargent,  Lester  L _ .  74 

Sarco  Co .  16 

Simplex  Heating  Specialty  Co .  ^ 

Simmons  Co.,  John .  6 

Skinner  Bros.  Mfg.  Co .  99 

Spencer  Turbine  Co .  26 

Sprague  Electric  Works .  82 

Standard  Thermometer  Co .  76 

Stark  Sheet  Metal  Works  Co .  23 

Sterling  Engineering  Co . 87 

Sturtevant  Co.,  B.  F . : . .  73 

Thcmipson  Mfg.  Co .  87 

■  Titusville  Iron  Works  Co .  10 

Trane  Co . 17 

Twin  Fire  Furnace  Co . * .  89 


Typhoon  Fan  Co .  77 

Utica  Heater  Co .  93 

Webster  &  Co.,  Warren .  18 

Western  Engineering  Co .  ^ 

Westinghouse  Elec.  &  Mfg.  Co .  79 

Whitlock  Coil  Pipe  Co .  6 

Wing  Mfg.  Co.,  L.  J .  07 

Wright- Austin  Co .  74 

Wyckoff  &  Son 'Co.,  A .  91 

Yeomans  Bros.  Co .  86 

Young  Pump  Co .  86 


The 
Powers 
Thermo¬ 
stat — 


Built  on  the  vapor  disc  principle — the 
heart  of  the  Powers  System  of  Temperature 
Regulation — its  sensitiveness  to  thermal 
changes  Is  as  immutable  as  the  underlying 
principle  of  mathematics. 

Put  in  Powers  and  forget  it.  You  will  find 
it  just  as  ready  to  give  accurate  service 
when  the  heat  is  turned  on  in  the  Fall  as  it 
was  all  the  Winter  and  Spring  before. 

Cheapest  in  cost  per  year — highest  in 
service  and  satisfaction. 


It  Pays  To  Be  Sure 

Therefore,  be  sure  that  it  is  Powers 
Regulation  wherever  Automatic  Heat 
Control  is  used. 

7"T  T'V^P  Because  Pouters /^egu/ah'on  operates, 
▼  V  J.  X  X  •  year  after  year,  requiring  no  expert 
adjustment  or  inspection.  It  is  correct  at  first  and  it 
stays  correct — quietly,  effectually. 

The  first  cost  is  usually  higher  than  for  other  systems. 
— but  isn’t  it  worth  it? 

You  are  building  for  your  future  peace  of  mind  if 
you  insist  upon  Powers — the  System  famous  for 
continued  service. 


R954  -  126  East  44th  St.,  New  York  2718  Greenview  Avenue,  Chicago 
565  Boston  Wharf  Bldg.,  Boston 
The  Canadian  Powers  and  Regulator  Co.,  Ltd.,  Toronto 
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SX.NNER  BR( 

eAETZ  PAT.i 

k  heater 


Mechanical  Details 

Built  as  an  enclosed  unit  with  a 
series  of  pipe  coils  mounted  above 
a  powerful  fan-wheel.  Coils  heated 
by  exhaust  or  live  steam.  Cold  air 
is  drawn  into  the  heater  by  the 
fan,  impelled  upward  and  around 
the  coils,  heated,  and  then  diffused 
through  outlet  hoods  to  every  part 
of  the  open  area. 

Where  steam  is  not  available,  we 
supply  our  direct-fired  type  DF, 
which  burns  coal,  coke  or  wood. 
Fan  operated  by  any  power  avail¬ 
able. 


Saetz 

latent 


HEATING  SYSTEM 


“At  First,  I  Didn’t  Believe  What 
I  Heard  About  This  Heater” 

“But  there  it  is — one  single  heater,  with  no  outside  pipes  or 
ducts — keeping  this  whole  place  warm.  It  is  the  only  system 
that  has  ever  heated  our  plant  all  over,  all  the  time.” 

Investigate  This  Yourself 

The  amazing  ability  of  Skinner  Bros.  (Baetz  Patent)  Heaters  to 
thoroughly  heat  large  factories,  foundries  and  plant  interiors  is  almost 
unbelievable.  But  we  guarantee  it — if  a  Skinner  Heater  ever  fails  it 
becomes  immediately  returnable  to  the  factory  at  our  expense  and 
every  dollar  of  your  money  will  be  refunded.  The  heater  is  portable 
— requires  no  special  foundation— costs  15%  to  50%  less  to  install 
than  any  other  system.  Operating  cost  is  equally  low. 

Find  out  more  about  this  heater.  If  you  wish,  we  will  send  you 
names  of  users  so  you  can  make  an  independent  investigation. 

Skinner  Bros.  Mfg.  Co.,  Inc. 

1426  South  Vandeventer  Ave.  St.  Louis,  Mo. 


Boston . 455  little  Bldg. 

Buffalo . 712  Morgan  Bldg. 

Chicago . 1713  Fisher  Bldg. 

Cleveland . 622  Marshall  Bldg. 

Detroit . 318  Scherer  Bldg. 

Indianapolis . 336  Occidental. 


New  York . 1712  Flatiron  Bldg. 

Philadelphia . 613  Otis  Bldg. 

Pittsburgh . 18  Wood  St. 

San  Francisco . Monadnock  Block. 

Spokane . 419  First  Ave. 

Washington,  D.  C . 724  Evans  Bldg* 


Skinner  Bros.  Mfg.  Co.,  Inc., 

1426  S.  Vandeventer  Ave.,  St.  Louis,  Mo. 
Please  send  complete  details  on  Skinner 
Bros.  (Baetz  Patent)  Heaters  to 

Firm  . 

Address  . 

Building  used  for . 

We  c^not 
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CbntroUe 

Hfictt 


‘‘Controlled  Heat"  means 
that  with  a  touch  of  your  fin¬ 
ger  the  radiator  instantly 
gives  the  exact  heat  you  want 
— no  nfKwe,  no  less. 

Think  of  the  comfort  of 
being  able  to  regulate  the 
temperature  in  ea^  room,  to 
suit  the  occupant  or  to  meet 
sudden  weather  changes. 

Think  of  the  economy  of 
never  wasting  heat — never 
having  more  than  you  want. 

That's  what  Hoffman 
‘‘Controlled-Heat”  gives  you 
— Comfort — Economy. 

Furthermore  “Controlled- 
Heat"  is  radiator-heat — 
heat  where  you  want  it. 

“Controlled-Heat”  is 
vapor-heat — steam  heat 
operating  on  low  pressure  and 
corre^wndingly  low  fuel  con¬ 
sumption — it  reduces  coal  bills. 

“Controlled-Heat”  is  flexi¬ 
ble  heat.  It  instantly  achiists 
itself  to  any  change  and  func¬ 
tions  without  waste. 

“Controlled-Heat”  is 
clean  heat — no  dust  or  dirt. 

“Controlled-Heat”  is  sil¬ 
ent  heat — no  thumping. 


banging  pipes,  no  hissing, 
leaking  steam. 

“Controlled-Heat”  is  al¬ 
most  self -operating.  It  is  so 
simple  that  it  requires  no  ex¬ 
pert  knowledgeor  special  care. 

Above  all,  “Controlled- 
Heat”  is  Safe.  No  matter 
what  you  do  or  don’t  do 
through  carelessness  it  is 
impossible  to  burn  out  or 
crack  the  boiler. 

If  you  want  heat  that  can 
be  regulated;  heat  that  is 
economical,  silent,  clean, 
flexible,  efficient,  pimple  to 
operate  and  safe,  get  “Con¬ 
trolled-Heat” — controlled  by 
Hoffman  Equipment. 

Hoffman  vapor  equipment 
is  made  by  the  makers  of  the 
famous  No.  1  Ht^man  Valve 
“Watchman  of  the  Coal  Pile” 
and,  like  the  No.  1  valve 
Hoffman  vapor  equipment,  is 
guaranteed  in  writing  for  five 
years  of  perfect  service. 

Whether  you  are  planning 
a  skyscraper  or  a  Imngalow, 
investigate  the  Hoffman  way 
of  heating.  Send  for  the 
interesting  illustrated  book¬ 
let,  “Controlled-Heat.” 


HOFFMAN  SPECIALTY  CO.,  Inc. 

Main  Office  and  Factory,  Waterbury,  Conn. 

boston  new  YORK  CHICAGO  LOS  ANGELES 

Hoffman 

Equipment 

for  Vapor  heat  control 


Half  pane.  The  Saturday  Evening 
Post,  April  22nd  issue 


The  Heating  Contractor  who  spe¬ 
cializes  on  “Controlled  Heat” 
will  get  the  lion’s  share  of  the  heat¬ 
ing  business  in  his  territory. 

“Controlled  Heat”  will  be  pounded 
steadily  in  big  space  national  adver¬ 
tising  until  every  single  home  build¬ 
er  in  the  country  knows  why  Hoff¬ 
man  “Controlled  Heat”  will  give  him 
far  more  comfort  and  greater  fuel 
economy  than  any  other  heating  sys¬ 
tem  made. 

A  reproduction  of  the  first  ad  in 
the  campaign,  a  half  page,  (April  22nd 
issue  The  Saturday  Evening  Post) 
appears  at  the  left.  A  follow  up  book¬ 
let  sent  at  the  prospect’s  request  is 
also  shown.  This  booklet  tells  the 
prospect  to  go  to  his  Heating  Con¬ 
tractor  for  further  details.  “His 
Heating  Contractor”  means  YOU. 

Are  you  ready? 

Write  for  details  and  send  in  your 
application  for  the  useful  hand  book 
“How  to  Lay  Out  Vapor  Systems” 
which  will  be  ready  for  distribution 
shortly. 

“Controlled  Heat”  advertising  has 
already  started  to  get  action.  Have 
you? 

Write  today! 


Controlled 
^  Heat 


Hof^aian 

Equipaienx 

ntjaor  hoat  control 


This  Booklet**  Controll¬ 
ed  HeaC'  is  sent  to  all 
interested  prospects. 
In  a  clear,  interesting 
way  it  points  out  the 
advantages  of  Hoffman 
Equipment  and  directs 
the  prospect  to  go  to 
you,  his  Heating  Con¬ 
tractor  for  further  in¬ 
formation. 


BOSTON 


Hoffman  Specialty  Company,  Inc. 

Main  Office  and  Factory  Waterbury,  Conn. 

NEW  YORK  CHICAGO 


LOS  ANGELES 


